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FTIR-HATR to IdentifyP -Thalassam ia and ItsM echanisn Study

PENGLi-xin", WANG Guiwen'", YAO Hui-Iu", HUANG Shu-shi", WANG Yi-bing, TAO Zhan-hua , L | Yong-qingd
1 BiophysicsL aboratory, Guangxi Academy of Sciences, Nanning, Guangxi 530003, China
2 Deparment of Physics, East CamlinaUniversity, Greenville, NC 27858-4353, USA

Abstract Fourier trandom infrared gpectioscopy (FTIR) asociated with horizontal attenuated total reflectance (HATR) was firstly
used  diagnoseP -thalassamia patients W ith excellent linearity (r=0.997) and reproducibility (RD <4%), FTR-HATR shows an
order-ofmagnitude increase in IR aboption bandsover the single-path transnission FTIR Based on above, gectra from 37 patients

and 68 health samples indicated several observable differences in IR vibrational ectraof the Hb lysates betveen thef -thalassamiamajor
patients and control: (1) Because of decreasing hemoglobin, the peak intensities are obviously lover inf -thalassamia group that is con-
sistentwith index from routine hemoglobin diagnosis (2) In 1 750-1 500 an” ! region, slight decrease at 1 652 an’ ' @ -helix) , 1638
and 1 628 an”* bands butmild increase at 1 682 an”* all demonstrate structure changes by both Fourier self-deconvolution and second
derivative ectra (3)More importantly, difference pectra substantially demonstrate decreased intensitiesat 1 440, 1453, 1479 an™!
bands arising from CH, /CH, defomation vibration of phogholipids but increased intensities at 1 150 an ™' band originating from C—O
stretching vibration of carbohydrate and at 1 081 and 1 053 an™* bands that are attributed to 2, 3-diphogphoglycerate (DPG) inf -thalas:
smiamajor goup.  Statistical analysis demonstrates significant difference of D PG/phogpholipids ratio betveen tvo goups All the sam-
ples can be 100% correctly classified into goupson the basisof this ratia  These finding could help understand possible mechanisn for
diagnosing thalassamia It makes large-scale screening of thalassamia by FTIR a possibility
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