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A liquid chromatographic method using a poly (aspartic acid) cation exchange

column is developed for the quantitation of hemoglobin AIC and for the analysis of

human hemoglobins. The gradient elution programs use the following mobile phrases:

A:4-0 mM Bis- Tris, 4- mM KCN (pH 6.5); B:4-0 mM Bis- Tris, 4- mMKCN, 0.2 M NaCl (pH

6.8). With the flow rate of 1 ml/ min, the column is equilibrated with mobile phase

consists of 10% B. Elution of hemoglobins is accomplished by increasing the percent of

B buffer to 56% and 100% at 16 and 18 min, respectively. The percent of B buffer is

then maintained at 100% for 5 min and decreased to 10% within 2 min. After re

equilibration with 10% B buffer for 5 min the next sample is then injected. Comparison

of the method with ion exchange column chromatography (Isolab) yields the following

results: y (HPLC) = 0.96 x (Isolab method) + 0.16, r = 0.94-9, n = 89 and Sy·x = 0.87. The

day-to-day precision of the assay is less than 3%. The commonly encountered abnormal

hemoglobins such as S.C.D.E.O.G.SG. can be easily identified without further confir

mation by other methodology.

The high resolution of the system and simplicity of the method plus the

automation make the procedure useful for the accurate measurement of hemoglobin

AlC and screening of common hemoglobin disorders.

The interference of hemoglobin F with AIC is still under investigation. The

investigation supported by this grant has resulted in an abstract presented at the 37th

National Meeting of American Association for Clinical Chemistry, at Atlanta, Georgia,

July 1985 and published in Clinical Chemistry 11., 945 (1985).



The lIII!anpercent difference in G-albumin measur~ after glucose
rl!lllOval•••s + 29.l~. The Change in G-alb","in levels could not be
uplaine<! by glucose levels as evidenced by a I' < 0.4 found on
analysiS of tfte data sets. Therefore, our Studies suggest that
glucoS' ShOuld, unless sllO••n otherwise. Oe reIIOVed Oefore .ffi
nity col ••••••sellaration. Also, G-IgG ••••y prO'le to be a better
indicator of diaoetic plas •• protein glycation than alb","ln due
an apparent greater sensitivity to glycation.

(220 ICLIHlCAL AHO AHALYTICAL STUDIES OF SUCATEO HEMOGLOBIN
AIlD 6I.YCATEO AUUMIN ASSAY ST AFFIHITY CHROMATOGRAPHIC IETHOOS
Pennell Paintel'. Jonn [vans, lIill1 •• La••, JoM [addy, June CoP"
.no Jane ~••1tn (Un!v. of TennessH "",""ri.1 Hospital. I:nol<Yl1le.
TN37920). (Spon.: I:IlIl"tonGoo4ge)

lie report SOllIeof the resu Its frQII OUI'IB IlIOftths upel'1 ence
with the Pierce ChMical Co. Glyco•.••e'· (1.0 al.) and !solab Inc.
SlycAffin· (O.~ IlIL) affinity chl"Oll&to~raphy_thaoS for _asure·
."t Of glycated proteins. All an.lystS •• re carM~ out at 27·C
using v,ndor protocols. The albu.in concentration frOll column
collections was measured i_nologically on tfte IIeCUlan
I_noch •••istry Syst ••• (ICS·) .na oy the veRaor's bro.:resol
green (IlCG) dye binaing lllI!thao. Glycated IIl!1109iollin (S-Hbl)
and albUlllin (G-AL~I) levels •••asurea on IUDpatient salll!lles
follo ••ing separation on the t)OQcolu ••.•s Showed 1"5 > 0.990.

N-20

co-Gel· Derived Non-oiaoetic Nonnal
G Catea-rill I Ii 6-,,10. I

"'ean ~an I Mean
5•• 1•• 1.

e,l COntrOl eo OlaOetlc patIents were tYPIC" y ess tIlan
B.~ 6-HS and 4.01 6-.l.1b(IlCG)• Assay resu Its were found not to
be sign1ficantly affected by roo. teIlI!lerature, sHlple glucose
< 4.0 g/L, 01' triglycerides < 8.0 .g/L applf~ to tfte column •
Thus, these .ss.ys were found to be SUfficiently prec1se for
clln1c.l use in lIlDn1toring bloOd glucose control.

jCltInc.u. ::VALUATIONor CLYCOSYUIEll~8Dl ClIbAl)~ III CLIlItc.u. PMerIel!:. Silvia UmI, Ciov.~
D&GIOVAlINInI, Ti&ana SAIlPIETRO.Otuvio GINlPIt'T1IO, RD.r~o
MICCOLI,Ciuseppe P!:lIlO and umo NAVAUSI (c.lI.a. Clinical Pbysio
LoU tDac.icloIc.e, c.tt.:1.alatt.i. d_l &ic-oi.o. Ulliverlitj"Piaa,ruLY)"

To !leeeer •••••• the clinical •••• ful ••••• of IIllAt "".lll&tioD, ve
.Cudiad 234 clia.tie paci.ftt. (139 type I, 95 typ" II). n..,. vera
fol101Oitd ift our Ilatabolie Ceoe••. for 9-27 _eh. periO<i io vlIich
fa.ting pl •••• gluco •• (l'PG), 24 hour IIrwry glllCO" (UC).• DeIu
eo•••• (llX.) ve•.••••• &u•.•d """'thly, wllil. IIhAt ••• :Masurad awry
three .,neho. Regulation IDdex (II) _. caleulacad by a aco•.• ar
.tea _ing •• n valu •• of !'PC, 24 bour UG.DeI llX.••••••••.• d .t
lu.e OftCe ill • IIOlIth for tllr •• IIOlIt!la prior to lIhAt detamwciotln &AdlIbAt po.idvdy conelae.d (.-0.50. p <0.01 ill type I; •.•
0.71, p<O.Ol in type II). Hovev••.• it lIIU&c. poinc.d out thae in
tile "_ll-.:oucrollad" pati.nc croup (1lI.$3) 104.8%ot type I.Dd
37.7% of type II .ubj.c •• !lad HbAt> 9% (in our labor.tory lIOt'IIl&l
limit. for lIbAt ••.• 6-8%). On the ocher hand, ill tile "poorlrcon
trolled" club.cie group (II> 3) only 5% had HbAl< 9, allot of
tl,. ••••.• type I p•.••• ntinl f •.•quenc and •• riou. !lypoa1yc_ia ••

"'- coaclud.a that KhAl evaluatioa give. more iD.fot1l&cion aDd. so
has IlIOn clillied rel.v.nca for tbo •• paci •••c. who .how an "&lOP.
re ••c" good collerol 011the ba.is of 001,. pl •••• &lid.urill&ry Iluco
•• _aaurnteD.".

Q;2 bA CAnON-EXCHANCE HICH PERFORMANCE L1QLIIDROMAT GRAP\i1C ASSAY FOR HEMOGLOBIN Al AND HEMO-
GLOBIN SCREENlNC. Chinv;-••••an QIJ. Pedro Carmona. «Cept. of Path
010&1.Tens Children'S HOSpital and'll&ylOl'Collese of Medicine, Houston,
TX 77030)•

A li",,;d dlrom.tosr.p/lic method usin!: • polY (aspartic .cid) eation

!XCh:an~eeolumn is developed lor the quantitation of he<nO!lobin A Ie' and.Dr. the analysis of h_o~obins. The method uses • combined pH and
IClrIicstrength vadient ciution s)'Stem usin&the mobile phases as desalll
ed by Ou et ai. (J. Chromat~. 2&&:197, 1913). The total r'" time is. 30
rnUl. Comparison ot HPLC meas ••.ement at hemo~obin AIC with Ion
lXd\an~e column dlrom.tosrap/ly (lsolab) yields the tollow,n& results: ,.

(HPLC method) .0.96 x + 0.16. r .0.949, n. 89 and SY.JC.0.87. The day
t~y pl'ecSlon at the assay is less than 3'lI>. The commonly en<:oU'lt•••.ecI
abnormal hemoglobins sud'l as S.C.O.E..O.C.sC. <:an be easily identitled
without tI.rther contlrmation by other methodology.

The hi&h resoiution of system and simplicity 01 the method pl\l$ the
.utomation make the procedure use! uI tor the .c:c••.ate meas •.••ement ot
hemog.lobin AIC and saeen;n!: ot common hemog.lollindlsClrders.

1223 ~SL " •. \ J:Illf:l'tC ~DEL TO PREllL~"T ~\.\';l:..> lli I'EllCDn"
tlcA.C '-1 ilESPONSETO TllEIIAPY.Rieh.rd E. !!ullin •• nd Canh E.
••••••cin (Ilapc. Pach. Lab. :tacI., EDory univ~:iecl, .nd 1.I:1ant.
VA_ieal Ce••te~. AU&nt. CA30322 and 30033)

To exc.nd tll. utllity of &lyeaced lib .uure_nt. in ••••• 0
in; the res~on•• of diab.til: patients to therapy. we deterained
.n overall rate c:on.tant far the f'onut1oft ot glycated lib and
doveioped a ltin.Uo OlOcIelea\l.bL. of p~edicti"l ilbAle leyolo.
The differ •••tial reu .qUAcion for the reacel00

atIlCO•• + Hb~aldim1na .5,HbAle, 18 cl(Alc)/cle - ~ (glll)(ltbl,~~ ~~~
lIIIan It, kt/1t.+lr., .~. SlIbacitutlnll value. for It,. It•. aDd It!,
which •••n determined in viera by \lyk."", .nd6Perdy (elin. 01••••
Act., 125:341, 1982) yiel~e of 8.8 • 10- L/IIDl!;·h~. whieh
eOIlp••.•• f.vo •.• b1y wich v.l uo. of 7.5 md 7.8 •. 10 L/•••• 1· hr
ealculated e,""i~ieally fm •• p.tient d.•ta (Beach. J. Thaor. 8iol.,
81:547. 1979: IlorunHn and Volund. Diab. and M.ubol •• 10:18.
1984). O.inll. eon•• n.u. value for K. of 8.(1 • 10-" LI•••• l·hr
and .pplTtnll a eo~~ecUoa faeco~ for the 10•• of lI1ye.ted ltb
•• l.cul •• fro. cbe a•• ilabh pool of "Ol1~lycated lib, tabl ••••••.••
conacruc::ed relating changes in blood gluCON c:.onceacracioa to
HbAle P• ." •••tall •• Por .,.."",le. reduecioao of blood ~ueo •• fraa
&0 illitial .c •• d,. .tau value of 20 _lit. (23% DbAle) to a
Unal sceady .tac •• alu. for gllJC:ooe of 17, 14. II, 8, or 5
_lit. are calrul. ted to muc. IIbAlc val ••••• fc.r 30 days to
20.7. 20.0. 19.4, 18.8 and 18.3 \Io•.e•••c reslleeciveiy. ancl afur
60 cl.y. :0 17.6, 16.S. 15.5. 14.: ;ond 13.3 pereent. Failur. to
achi ••••• tbe expected ~edUCtiOl1SIII perc:eat HbAlc would alert tho
elillie1a •• to the ••••d to OlOcIlfythe rallY o~ invostlll&c. p.c1ant
e01&plunce. More tOllpl1eated .itUAtion. bave .lao b•• n •••• lyzad
by tll1. Ol>Qmach. Th. av.il.blliry of quant1tath. infot'lMc1 ••••
of cll1. kiDei d•• ignacl for a v.neey of ellllieal· situatio •••
• hould greatly facil1t.t. the use of RbAlc by. the praetieins
pbya1ri.n in achi.vinll di .•betle cont •.••l.

224 f !lYSIIAEHOGt08INS-. l!SPeCALLT o.RBolMlAE>CGLOBIN.=
IN lIOSPITALU2:DPAnEN'l'S. A. Zwart and 2•.1. van 1:ouIpelI.

(Clln. O>e••• t.&l>•• DiaJtona•• anI1w.•• G~, '1'tIe NlltI1O!rlanclsl

SlA_ tI1e elater1lWl4t1on ot taUl hA_lobUl coneentration
(C-Cl I.A blood hAs been .ean4Arc1ized •• a routine- incI •.•t ••.• ne.
B1a--eI1ocI (1,21. it bee_ "",ra and ""''''' avident that tha ctys
haa_lol>lAe, 1. •• earlxlxyhA._lol:lin (lIbOJl. l1aemJ.qlobl•• (lUl,
incI sultha._lobin (Sllbl. have a tremendous neqative influence
OIl oxy9'U1 er ••••port. In c••• of .1.vatec1 dy.hAea:lqlobill-valu •••
"",.t tr_nUy lIbOJ. the perc:entaqe tounc1 llIWIt• mltiplled
with • factor 3 to 4 to ObC&1nthe percanuqe ot C"lIb wllic:ll
#J'IsiolD<;iall'l doe. noC tw>cti0ll &IIyslOrlI(tha so-c.Ued tetra
_nc .t!a~). S1multWoue ""termin.tio •• at dy.h&e_lotlin. i.
earried OUt routinely in our laboratory with a .pec:t:O\>hOtoOletrlc
aLlticollpO ••••nt analys1s .thoc1 (3). Th•• thoc1 i. very accurate
and requ.ir •• only two !I1nute. U_. Iles1ela. on .peclal -aic:a.l
requa.t •• wry pati.nt is also cl>ec:k.d in preoperative eare tor
the peeoilll. p•.••• nee ot dyoha.llIOqlol>1ns_ we oI>C&1neddl1rinq •
penod of nn. year the toUowinq lIb<:O-<llstrillution in 3022 surqery
petients: noru.lllbOJ « 1.5\) -65.0\; 1.5\ < lIbOJ < H • 26.5\;
5\ < lIbOJ < 10\.8.2\ &nd lIbCO > 10\ - 0.3\_ 'l.'M. _uta that •••• ry
12t.', peti.nt baa an oxyqen binc11nq loas of &lxluc 25\, i ••• only
75' ot C"lIb pr ••• nt, tuneUOII. properly. The 35\ ot the p.ti.nts,
vho have .an aCnorma.1.BbCO-peJ;'centaqa. eorresponda wry well t.a -en.
perc:eataqe SII:lIt••.• in '1'tIe Neth.rlands. All bloocl-banJ<e do lWt
•• lac: ~u decors on amck1nqhabib, until now, it 1.. not. suz:
pZ'i.iAq that &lxlut the _ lIbCO-distr!bution in blood-be ••• -
tounc1. CI:>I1sequ.ntly th1s .ana that an appnc:ial>l. porUon of tha
~ood is !lOt •• opCim&.l for oxyqen tran.port u the C"lIb of
thia bloocl &1J99a.U.
1. E.J'. van ~ &AdIf.G. Z1jla~a. 1101-••••• ., •• in Clinic:al
Claaistry 8. 1a2-18S (1965). 2. E.':. van ~ and If.G. Z1jUtra.
Ad.••••=e. iA CUnic:a.l O1aa1suY" 23. 200-253 (19841. 3. A. ZWan,-. a-..-, E.J'. van ~ .••• d 1f.G. Z1jla~a. au.. 0-.~.
J7J-J79 (1984).

I 225 ICORl£l.ATIONor IlEMOCLCBIllAlc l.EV!I.S WITIIDWmC•.-- ••.••--- HISTORYUSINCSAIlPt.ESFllOtI1lAlID01IlIOSPITALPATIDITS.
C. Ceeil CuPP.tt. Cach1 lIroz.k, Vicki Bar••••• and Diana Va•.•• eky
(Dept. P.thol., l.ee Hospital. Joh•••town. PI. 15901)

'nle purpoae of this study w_ to: Ca) 1nvuc1gace our ability
to id.ncify und1agnoa.d clbbecles, (b) evaluate tft. l.val. of
HbAlc in pat i ••••• w1th • cliabeUc his cory •• nd (e) eoafi •.• the


