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Detection of potential biochemical indicators of 

infection in the burned rat 

MICHAEL C. POWANDA, JOHN DUBOIS, YS1DRO V1LLARREAL. 
HARREL L. WALKER, and BASIL A. PRU1TT, JR. Forf Sum Hvustun. Texas 

Severe thermal injury is often complicated by infection. Moreover, the injury itself renders 
the early detection of infection more difficult. Rapid early detection of infection would thus 
aid in the treatment of severely burned patients. PCA filtrates of whole blood from 
burned-infected rats contain three substances that appear to be early indicators of 
infection in the thermally injured animal. These factors are only slightly affected by the 
extent of injury. These factors do not appear to be microorganism-specific in that they are 
found in rats infected with Proteus mirabllis as well as with Pseudomonas aeruginosa. 
One factor absorbs light at 398 nm and seems to be associated with some cellular 
component of blood. The other two substances are fluorescent, one xex 280 nm xem 340 
nm, the other xex 355 nm xem 420 nm, and are detectable in PCA filtrates of plasma as 
well as of whole blood. All factors are retained by filters with a 25,000 dalton pore size. All 
factors are preclpitable from PCA filtrates by phosphotungstic acid, suggesting that they 
may be proteins. The 355/420 factor increases with oxidation, whereas both the 280/340 
substance and the 398 nm material decrease. (J LAB CLIN MED 97:672,1981.) 

Abbrtviatlon«: perchloric acid (PCA), optical density (OD), excitation wavelength 
(Xex). emission wavelength (Xem) 
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Oevere extensive thermal injury is often complicated by the development of in- 
fection.1 Severe thermal injury also complicates the detection of infection by altering the 
patient's febrile and leukocyte response,2 and wound colonization can be mistaken for 
systemic infection1 because wound manipulation can of itself induce transient bac- 
teremia.11 A simple, rapid early indicator of infection that requires small amounts of blood 
(<5 ml) and that does not respond appreciably to the extent of injury would significandy 
enhance care of the bum patient. 

In the course of studies to determine whether a metabolic profile could be identified 
that would discriminate between burned and burned-infected rats,4 we discovered that the 
native or background fluorescence of PCA filtrates of whole blood from burned-infected 
rats was greater than that from either control or burned-noninfected rats. Lloyd et al.,5 who 
developed the analytic techniques we were using, had also noted that samples from very 
seriously ill patients possessed enhanced background fluorescence. We therefore pursued 
our observation and now describe the existence of three seemingly disparate substances 
that appear to be early indicators of infection in the injured host. 
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Fig. I. Light absorption at 398 nm and HuorosmuT \ex 350 nm kern 420 nm of PCA filtrates of whole 
i blood. Mean ± S.E.M., n = 6. 
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Table I. Light absorption (398 nm) and emission (420 nm) of PCA filtrates 
4 days after burn/infection 

Absorption (OD) Emission (units) 

Whole Mood Plasma Whole blood Plasma 

Control                            0.063 ± 0.007           0.014 ± 0.004         2.4 ± 0.6 5.9 ± 0.9 
Burned 30%                    0.061 ± 0.007           0.008 ± 0.003         2.0 + 0.4 5.1+0.5 
Bumod 30%, infected     0.240 ± 0.032AK      0.010 + 0.003        6.1 ± 0.8A" 19.8 + 2.8A" 
Burned 60%                    0.072 ± 0.009          0.005 ± 0.002        4.3 ± 0.9 6.7 + 0.9 
Burned 60%, infected     0.356 ± 0.018Al       0.012 ±0.004       12.3 ± 1.4Ar 23.3 + 2.7A-1 

Values an- mean ± S.F..M ; n = 8. Inleelion was aciomplishetl by swabbing 1 ml ol'a P. aeruginma ailnm- 
containing 10" bacteria on the dorsal surface within 1 hr of scalding, 

p values: Ap < 0.01 vs. control; Hp < 0.01 vs. 30% burned:' p < 0.01 vs 60% burned. 
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Taillt · II . Etre<.·c of lime . uxidacion . and redu t' ll on on dell't' lllln of 

biochemical indicacors of infcuion 

It me oj a rwl tf'l' 1 lu 1 

U tlll't 'tll l'ri Ml lll plt'.' 

:2 I .j I 
OD398nm 0. -og :!: O.OJ2 o.- 1 :!: 0.0:23 - 0.022 
3- 5/420 22. :t 2. 1 42 
:280/340 2600 :!: 22- 100 1 :!: 

1\1 II ( mcrcapweth.moll .md 11,0 , wert' ,1ddl'<l .1Jtcr 2 h• re.1dm~ 
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Blood" ·'' t .t~ t· n frum .1()' , hurm'<l -mll'lll'd r.ll, .11 h d.t" . h H ' 1-.11 , '"' rt ' hlt •d out mtn lll'p.mn t I 0 tu :!0 l ' ntl • 

Methods 

1\tall' albtno rJt,. ( I 0 to 200 )!. lll l ll l' rt• u~l'<i 11 1 a ll 'tudtt'' t llolttul.lll l'o .. ;\l.tdt~o ll . \\' JM. l. lu 
cunducttng thl' rl'M'.trdt de~cnlx·d Ill till,. rl' po rt. tht• 111\l'"llg. tton. .tdlll'rl'd ttl tht• c:uu lt • , , , Luhum­
torr, tlllll tli P(/( lir t '"' . ,.,. promulg.ttt •d h1 tlw l'ommttlt'l' on the Cut lc lor Lti Mir.t ton :\1 11111.11 F.tt ilttlt ' ' 
and Care nl till' lnstttutt• ot L.tho rat on .\mm.tl Hl',.ourct'l-. i'\ a ttli ii .U t\l .tdt' llll ,,1 Sut' IIU '' ;\: atlo llal 
Re:>earch ' out ll' il 

A JCY r tot .1l hod1 ,.url.tt'l' tull -tlnd ,n '" hurn ot tht• dor,um 11 ,1, .11 h~t •H'<i ' " lllllll t' r~tllg .llll' ' · 
th l'll/ l'd 12.- 111 g of "odtum IX'ntob.trbtt .ll tx •r I 00 )!. Ill hod1 11 l' tl!ht l. 1-h .tl t•d 1,11,. 11l11d1 h.1d ht't'll 
plal'l·d 111 .1 mold Ill dl'lill t' tht· l':\l l' lll ut IIIJIIrl . 111 bo1hll \! ll ,tter tur 10 ' l'c" ;\: o l'l'i•II M'll ,llltllt 11 ,1, 
can·kd out. i\ G<Y, hum 11 ,1, ,11 htt' l t'!l l" tmnw r,. ill \! ti ll' ' t•ntr.tl ,. urf ~ l l'l' . . I, 11l'll. tnr 2 M'l . Thu,t • r. tt~ 

wtth 6(Y, bums ll l' n ' rt''ll"l'll ,lll'd 1111h 20 ml ut nun n.t l ,.,tluw lllj l't lcd llltr.tpt.·nt •llll', tlh . 1',1'1,­
do monu, lllfl'l'll t>n II ,I,.IIICht n •d Ill pt.. Ill !! lml ol ,, lh h r hruth l'l illllrt ' on thc dor\IIIII UI tlw 30' ' .tnd 
>CY, hunwd r. lt~ wllhit · I hr .1fll' r ~ta ld nl l! . lollo11 ed !11 ,11 ,1hhmg tu dt ~tnhutl' th · org.t nl'lll' oll'r the 
surl ~l l'l' . r\ dmt ·al iso iJit' of p,,·udo11w11u' W ' riiiJIIIti\11 11 ,1\ U'i'<l. 'lr.llll 12- 1- 1. c~ nd the l Ultlll'l' 11 ,1, 
.llj ul'<tcd to ~ 1d I I 0' org.lllll'<lll"/ utl . :\ tlnuca l hol o~ t t' of l' tt!/t ' tl\ . ,. lr.nn -:.!:! -.! 1. 11 .1 ... al,.o II M'd. 1111~ 

li nw .tdjuswd 10 I 0' 01 g.miMn~/ ml. .md II Hil' III .IIIOII 11 ,1, dl'l.11 ed G In .llt t•r t ht• h11 r11 "" .1~ to t'XIl'lld ti ll' 
llnll' to dc.llh 111 thi~ raptdh· prugrc ·-.tug dt,.l'.l'l'. Blood "a mpJl', from hurned .t nclhun wcl-mft •t tt•d r.ll, 
lll'l'l' cultured m tr'\'flli · a,..· ~~· broth to .1!-< ... l'"' the pn· .... ·u ·t• ut h.1 ·ten .t 

1 the time,. requ1rcd m l',ll' h of tl w ~ •u he,. . tlw r.tt" 11 cn• .n tt.•,.tftl'll/ l'd In lh t• tntril fK 'rtll•n•·a l 
IIIJl' ·uun of 0- tu I m g of ... uchurn JX.'II tub.trllll .tl pt.•r 100 gm hoch 11 'l)!.ht : tlw IKxll u 1 llll'" llt •n · 
opl' ncd . ,111d blood 11 a" ta ke n fmm tlw hq>,ltll' H' lll fur dt'll'l tton ut lllclll'a lllr" .n HI th · jll'l'' l' lll'l' ol 
bact ·ri a . 

tc lion oft he put,ltlll' b1oc he m1 n u mdl l'.1lll11> of mft•t lion 11 ,,,. .tt'llllllp lis hed In nn XIIl l! I m l ol 
he parinllcd 11hole blood ( 10 to 20 U/ ml hc pa nn l with ml of ·hillt•d 0 ~I 1'<.'1\ Ill .1 I I In 100 11111 

pulypropyle ne tube. ll1 • mt xture 11 ,1,. .lllm~t•d to "ta nd li> r 10 111111 .tnd tlwn ~ pu11 111 .1 rl'fn ger.lted 
ct• ntrifu )!.t' ( ~on·all RC-3: 'on a ll - l>uPont lll"ll"llllll'nt" . \\' illlllll )!. lllll . I d .l lor 10 1111n .11 :22 )0 g. 
Th ·· tiltralc~ ll l' rt• po un•d m tu 12 b1 ,- mm pollprop1·le m• tul ·~a nd the n ;.pun .It -18.000 g for :20 
mm (So n ·aJ RC - -Bl. decant ed m to J " 't'Ond 12 1ll ,- mm tuhe a nd ,.pun .tg.llll .11 ·1!'1.000 g tor 20 
rmn Light a bsorption 11 as measun'<l 11ith a C Uford 240 "J>l'l'l rnphuwnwtt•r t G1Ito rd ln;.tntmc· 11t 
La boratories. lm· .. Obe rlin . Ohio l 11 llh 0.7>M PCA as .1 bl.111k . ur .1 Beckma n ra t to rt•co l1'lin g "lll'l'· 
trophotomcte r ( Beckma n In trum •t t;.. Inc .. ~ ullc n on . Caltt. l. Fluor '"l'l' lll'l' " a' nwa~ur · I 11 11h .111 

minl'o- Boll ma n SJX' trophotofluorume tl'r ( llll' I1 L<~ n ln~trunwnt ' u .. Sth er ' pnn )!.. Md. 1 The 
flu orom ' lt' r ll'ds ta ndard11ed by u mg " ·omllll'fc t.dh ..11 .11la hle te tr.Ipht•nl'lhutadt ·m· ~t a nd.trd To 
as L'!.'- s ta ti stical Ml!.nil il'a n 'l '. the d ,tt a ll'l'rl' ~>UhJt'llL'd to .lll .UI'~> I" of 1 an a ncl' : in tltt • c. tM' uf data 111 
Fig. I. th I as l s ignifit:a nt dtff r nl'e wa!. uM' d .~ ~ th«· lTll t•non. ,rnd 111 th • Gl~t· of th l' d a ta 111 Table I. 
tht• h ffe tL'M 

Results 

Inch ' cour. c of s cudi · of me ta bolis m tn burned ;md bumed-infi..'l' t ·dra t-. . it hecame 

appan:lll thac P<. filtra te of wholt' blood from hum ·d-ink ·l<.'cf ra t~» had a gr ·ace r 
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Time uj analysis (h r) 

MSH-treated 
samples H.ßrtmited samples 

4 24 2 4 24 

0.323 ± 0.034          0.403 t 0.057 
82.3 ± 7.7              125.3 ± 10.8 
827 ±57                 605 ±41 

0.562 ± 0.028 
23.3 ± 2.2 

2292 ± 229 

0.090 ± 0.007 
300.0 ±21.4 

347 ± 45 

0.115 ±0.001 
479.2 ± 36.6 

237 ± 30 

background fluoresteiKc (Kc\ 355 nm, \em 420 nm) than did those 1'rom burned or 
control rats. Filtrates from burned-infected rats, but not from burned-noniniected rats, also 
displayed a broad band of absorbing material with a peak from 394 to 402 nm when 
scanned in a dual-beam spectrophotometer; 398 nm was chosen to assay this factor. 

Fig. 1 depicts a longitudinal study of the change in absorbance and fluorescence after 
injury with or without infection. Within 3 days of injury, there was a slight, but transient, 
increase in OÜ in samples from burned-nonintected rats. Samples from burned-infected 
rats displayed a significant increase in absorbance vs. both control and burned-noninfected 
rats on day 3 and additional increases in OD thereafter, so that by day 7 there was a sixfold 
difference in OD at 398 nm between samples from burned-infected and from either control 
or burned-noninfected rats. PCA filtrates from both burned-noninfected and burned- 
infected rats showed a modest decrease in fluorescence on day 2; samples from burned- 
noninfected rats displayed no subsequent change, but those from burned-infected animals 
contained significantly heightened fluorescence on days 3 through 7. These data under- 
estimate the \ex 355 Xem 420, since H.jOa was not yet used to maximize detection of this 
factor. Psciidomonas bacteremia was detectable in 2/6, 5/6, and 6/6 burned-infected rats 
on days 3, 4, and 7, respectively. None of the 30'r burned rats had positive blood cultures 
for Pscudomonas. 

Table 1 indicates that the extent of injury produced no significant change in either 
absorbance at 398 nm or emission at 420 nm; however, infection overlaid on injury elicited 
a fourfold to sixfold increase in OD 398 and a threefold enhancement of fluorescence, 
again an underestimate. These data also indicate that the 398 nm absorbing material 
appears to be cell-associated whereas the fluorescence factor can be detected in PCA 
filtrates of either plasma or whole blood. 

A closer examination of the fluorescence scans of PCA filtrates from control, burned- 
noninfected, and burned-infected rats indicates that in addition to the 355/420 factor, 
there appeared to be a 280/340 substance that increased with infection. Thus, in sub- 
sequent studies, this substance was also measured. It became apparent that emission at 
420 nm increased but OD at 398 nm decreased if PCA-treated samples were allowed to 
stand for a few days at 4 C. This suggested that an oxidativc process might have been 
occurring. Hydrogen peroxide was found to maximize the 355/420 fluorescence (Table 11). 
The assay was then modified so that after readings at 398 nm and 280/340, 0.2 ml of 30rt 
hydrogen peroxide was added and 1 hr later the 355/420 measurement was made. If whole 
blood samples were stored at 4" C and PCA added just prior to analyses, the indicators 
appeared to be stable for at least 3 days (Table 111). 

Preliminary evidence indicates that when PCA filtrates from burned-infected rats 
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Table Ill . Effec t of storage of whole blood samples at 4° 

0 4 

0 0398 nm: 
ontrol 0. 5 :!: 0.003 0.04 :!: 0.003 0.030 :!: 0.005 

Burned 0.059 :!: 0.006 0.030 :!: 0.008 0.02 :!: 0.005 
Burned- 0.340 :!: 0.042 0. 7 :!: 0.024 O.<t :!: 0.025 

Infected 

280/340: 
ontrol 07 :!: 5 0 :!: 7 347 :!: 25 

Burned 478 :!: 23 55 :!: 33 ± 5 
Burned- I 14 :!: 93 1023 :!: 53 1350 :!: 49 

infected 

55/420: 
30.6 :!: 0.8 2 .8 :!: 1.4 . I ± 1.8 
34.8 :!: 2.3 25.6:!: 2.1 35.3:!: 1.8 
2 14 ± II 139:!: 5 173:!: 7 

Etgh t rat per group " ere bled using heparin at days afi r 
aliquot of blood w re tored at 4• and pr ipitat d " i th 

0.033 :!: 0.005 
0.018 :!: 0.006 
0.326 :!: 0.030 

250 :!: 7 
295 :!: 25 

1220 :!: 57 

35.3 :!: 1.5 
34.8 :!: 2.0 
164 :!: 8 

1..11> ( '1111 ~h<l 
\ IJ \ I <J I 

7'2 

0.034 :!: 0.005 
0.035 :!: 0.003 
0.489:!: 0.0 I 

324 :!: 46 
438 :!: 36 

1388 :!: 48 

35.2 :!: 3.7 
40.8 :!: 4.4 
198 :!: 13 

I ml 

Table IV . Effec t of filtration on d tectability of indjcators of infec tion 

OD 98 nm Ae '280 A.em 40 A.e 355 A.em 4'20 

Initial Filtrate Initial Filtrate In itial Filtrate 
reading reading reading reading reading reading 

0.359 :!: 0.018 0.000 1700 :!: 78 117 :!: 3 147 :!: 5 50 :!: 3 

Values are mean ~ S.E.M.: n ~ 8. 
Wholt' blood from c bumed-i!W ted rats ( I ml ) was pr ipitatcd with . and the absorbance and 

fluor ·en c of th supernatant were measured. Th upematant was then pa ed through an micon 
entriflo filter ( F' 25) and th absorbance and fluor nee of the filt rat were m asu red. 

were centrifuged through an Amjcon ntrifto filter ( Model F2- : Am icon orp .. 
Lexi ngton, Mas . ) aJithe 8 nm material wa retru ned but that 3k- of th 280/340 and 

'it: of the r-/420 material wa retru n d (Tabl IV). All factors w r complet I removed 
from P A filtrate b th adrution of - c phosphotung ti acid in 2N H I (Ta ble ). 

Ah r tions in th putative bioch mjcal indica tors of iufe tion were not limjted to P. 
aeruginosa inf ction. Proteu mirabili infection in burned rats aJ o induced chang s in 
00 at 3 8 and in ftuores enc (Tabl 1). By the second po tburn. po tseeding day, there 
wa a doubling in th 00 3 8, and b 3 days a thr • fold to fourfold increase in 00 was 

n. A regard fluor cence, a twofold to thr fold increa in 2 0/ 40 wa " n at 2 
da . and a similar increa noted at 3 da . In r gard to th • 3~5/420 factor, a twofold to 
thr fold increa e in it on da 2 and a thr fold to fourfold increase on da 3 were found. 
Bacteremja wa d te table in 2/6 in~ cted rat on day 2 and in 3/3 on da 3. Thus, to some 
d gr . the in r ase in biochemi al indicators preceded · p i in this model a · weU. 

The re ults of anal is of amples of mjcroor ani ·ms for the presence of thes indi­
ators ugge t that little or no 3 nm absorbing material or 280/340 ftuorescent mat rial 

was a ociated with ith r P. aerugino " or P. mirabilis culture (Table VI I). Pseudomonas 
cultu re did exhibit on iderable 3- ~ /420 ftuore c nee, but it did not increase with th 
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/'«/)/<• V. Ett'ect of phosphotungstic acid (PTA) treatment on detectability of indicators 

OD 398 nm Xcv 280 Kern 340 Kex 35 Kern 420 

Initial 
reading Afler PTA 

Initial 
reading After PTA 

Initial 
reading After PTA 

0,361 ± 0.023         0.006 ± 0.002 1619 ±77               0 146 ±5 0 

Values are mean ± S.K.M.; n = 8. 
The absorbance and fluorescence ofPCA filtrates was measured, and then I ml of PTA (5f7r in 2N HCI) was 

added; the filtrates were cemrifuged. and absorbance and fluorescence were again measured. 

Table VI. Alterations in biochemical indicators during infection with Proteus strain 
8-22-34 in W i burned rats 

Time (hr) after burn/injection 

18 to 24 42 to 48 66 to 72 
n =6 n =6 n = 3 

OD 398 nm: 
Controls 0.061 ± 0.005 0.040 ± 0.007 0.040 ± 0.007 
Burned 0.061 ± 0.006 0.064 ± 0.009 0.025 ± 0.003 
Burned-infected 0.079 ± 0.001 0.116 ±0.014 0.123 + 0.026 

280/340: 
Controls 218 ±5 245 ± 10 277 ± 38 
Burned 350 ± 23 510 ± 29 380 ±6 
Bumed-infected 423 ± 22 1317 ± 86 1180 ± 180 

355/420: 
Controls 19.2 ± 0.9 11.2 ± 1.2 19.7 ± 2.8 
Burned 20.3 ± 1.7 22.7 ±3.1 13.0 ± 2.5 
Burned-infected 24.5 ± 1.5 

 c  
62.0 ± 4.0 69.6 ± 22.7 

addition of hydrogen peroxide, and most of it readily passed through an Amicon Centriflo 
filter. Pseudomonas cells contained no 398 nm material, a little 280/340 material compared 
to a saline blank, and negligible 355/420 fluorescence even after the addition of HjO,. 
Pseudomonas cells mixed with heparinized plasma contained minute amounts of absor- 
bance at 398 nm, considerable 280/340 fluorescence, and some 355/420 fluorescence that 
increased somewhat upon the addition of H20», all apparently due to the presence of 
plasma. There appeared to be no additive or synergistic effects. 

DIscuMion 

The observation of increased native fluorescence in PCA filtrates of whole blood from 
bumed-infected rats has led us to detect and describe three substances or sets of sub- 
stances that can be rapidly analyzed (2 to 3 hr processing and analysis time) and appear to 
be sensitive, early indicators of infection in the burned rat. The origin of these indicators 
appears to be host-derived, for the most part. PCA filtrates of cultures ol'Psciidoinontis and 
Proteus (approximately 1 x 10" microorganisms/ml) and washed Pscudonumas cells 
exhibit negligible absorption at 398 nm and fluorescence 280/340. suggesting that neither 
of these factors originates with the microorganism. Normal heparinized plasma has little or 
no absorbance at 398 nm, consistent with the apparent cell association of this factor. 
Heparinized plasma, however, does have normal levels of the 280/340 fluorescence. Ad- 
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lahlv Vll. Analysis oi microorganisras lor the presence ol indicators ol infection 

355/420 355/420 
OÜ 398 N HI 280/340 355/420 uftir HA filtrate* 

P. aerugimmi 12-4-4; 0.003 0.5 94 70 54 
Culture" 0.000 Ü 155 140 120 

0.000 0.5 HSO 120 105 
Cells' 0.000 43 15 Hi — 

0.000 43 Hi 15 — 
0.000 20 7 7.5 — 

Cells + heporini/ed 0.008 950 15 33.5 — 
serum" 0.004 930 15 32.0 — 

0.013 940 15 33.5 — 
Heparinized serum 0.004 900 20 37 — 

(0.5 ml) + saline (0.5 ml) 0.005 970 13 30 — 
P. mirahitis 8-22-34 cul- 0.005 <0 <0 7 0 

ture" 0.003 <0 ■^0 8 0 
0.004 <0 --0 7.5 0 

v Amount of H,Oj-treated material that passed thruugh Cenlriflo tiller. 
"Three different 18 hr trypticase-soy broth cultures of each microornanism (approximately 1 x 10" micro- 

organisms/mil were tested; I ml of culture was mixed with 4 ml of 0.8M PCA. The original trypticase-soy 
culture medium was used as blank. 

' Three different P. aeruqinosa cultures were used; this time the cells were washed twice in saline and then 
«•suspended in saline to yield I to 2 x 10" niicroorganisnis/ml; 0.5 ml of resuspended cells was mixed with 
0.5 ml of saline and then 4 ml U.8M PCA. Saline was used as blank. 

"A 0.5 ml volume of resuspended cells was mixed with 0.5 ml of heparinized plasma and then with 4 ml of 
0.8M PCA. Saline was used as blank. 

mixture ol' plasma and Pscudomoiius cells yields no increase in \em 340 above that given 
by plasma alone. Normal plasma contains modest amounts of tiuorescence 355/420 that 
doubles alter the addition of HsOä, Pwlvtis also contains minor amounts of Huorestence 
355/420 detectable only in the presence of HA but apparently retained by a Centritlo 
Hlter, Pmuhmtmas cultures, on the other hand, possessed considerable fluorescence 
355/420. but unlike that found in PCA filtrates from infected animals, this did not increase 
with peroxide addition, and 70'f to 85rr of it passed through a Centriflo filter. This 
suggests that although Pseudomonas could give rise to some of the 355/420 material, there 
would have to be some change in its form such as would occur with aggregation or binding 
to a large molecule acting as a carrier, to account for the material being retained by 
molecular sieves when found in blood samples from burned-infected animals. 

As to the nature of these factors, they are all soluble in 0.64M PCA (final concentration 
of mixture) and yet precipitated by the subsequent addition of phosphotungstie acid, 
which intimates that they have characteristics in common with the components of the 
seromucoid fraction. The seromucoid fraction, the concentration of which is a good indi- 
cator of the presence of inHammalion and infection.7 " contains «,-acid glycoprotein. 
Gc-components. haptoglobin, hemopexin, /jj-glycoprotein, and a lew minor com- 
ponents." Both fluorescent factors are found in plasma and, as judged from filtration 
characteristics, have a minimum molecular weight of 10,000 in the case of the 355/420 
substance and perhaps twice that for the 280/340 material. However, unlike the usual 
components of the seromucoid fraction, neither appears to change much with 
inflammation, at least in the case of burn injury. The 398 nm material is even more unlike 
a conventional carbohydrate-rich acute-phase protein in that it is found only in whole blood 
and not in plasma. Its molecular weight is at least 25,000 daltons. There is circumstantial 
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evidence that the 398 nm factor is proteinaceous, in that a positive linear correlation exists 
between the amount of protein retained by a Centrifto iiiter and the ÜD at ;W8 nm of the 
original sample, it seems clear that the ;W8 nm material is not equivalent to either the 
280/340 or 355/420 substance. The 355/420 substance increases with oxidation, but the 
280/340 material decreases; although this could be interpreted merely as a shift in molecu- 
lar configuration resulting in new spectral characteristics, the 280/340 factor is 95'; 
retained by a CentriHo filter, whereas a third of the 355/420 material passes through, 
which is circumstantial evidence of nonoquivalence of these factors. 

Whatever the ultimate identities of the factors, it seems clear that they respond 
primarily to the presence of infection and are not significantly affected by extent of injury. 
The analyses require 2 to 3 hr to perform, including processing time, and no special 
handling of the blood sample is required. The increases in these three indicators appear to 
parallel the development of systemic sepsis in these models. The initial increase in these 
three factors in many cases precedes the onset of bacteremia. Unlike the substances 
described by Baker et al.,"' these factors confirm the presence of infection and monitor its 
progression rather than predict ensuing sepsis; they are thus akin to early acute-phase 
reactants. 

Further studies of these putative indicators of infection in a compromised host will 
attempt to answer the following questions. (1) Can these factors be found in a burned host 
with a gram-positive infection? (2) What is the nature of these substances? Are they akin 
to acute-phase protei s? (3) Are these indicators of clinical value in the early detection of 
infection in burn patients? (,4) Might these factors be of value in detecting infection in 
other instances of compromised host resistance, e.g., renal transplant patients, severely 
malnourished patients, or patients receiving chemotherapy or radiation therapy for 
cancer? 

Wc appreciate the assistance of Douglas E. Mills in statistical analyses and Albert T. McManus 
in preparing cultures of microorganisms and determining bacteremias. 
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