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Abstract

The relationship of platelet mediated autoagglutination of P. falciparum infected red
cells to disease severity was investigated in 182 Thai patients with falciparum malaria. 50%
of parasite isolates showed the agglutination phenotype. Autoagglutination was reversed by
both heparin (EC ;; 50 units/ml) and EGTA (EC,,; 0.01 mM). The proportion of parasites
showing the agglutination phenotype in patients with uncomplicated malaria (43%) was
similar to that of severe malaria (41%). whereas all 15 (100%) isolates from patients with
cerebral malaria showed autoagglutination (P=0.001). The median (range) number of
infected red cells (IRBC) in agglutinates per 1000 IRBC was significantly higher in cerebral
malaria (6; 3-42) when compared with severe (0; 0-52) and uncomplicated malaria (0; 0-24)
(P=0.01). Agglutination was associated positively with admission parasitaemia (P=0.001),
and blood urea nitrogen concentration (P=0.013), but negatively with plasma HCO,

(P=0.01). In multivariate analyses, high parasitaemia and cerebral malaria were associated
significantly and independently with parasite agglutination.

KEYWORDS : P. falciparum, malaria, erythrocyte, autoagglutination
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Variable Uncomplicated Severe Cerebral malaria
n =63 n= 104 n=15

Glasgow coma 15(14-15) 15(11-15) 7(4-10)
score
Haematocrit(%)* 38.3(31.7-44.7) 34.7 (28.2-41.1) 29.5(27-36)
Parasitaemia 68770 (67141- 242156 (220372- 199192 (96441-
(No./uL)’ 116564) 350953) 468722)
Serum creatinine 110 (88-132) 139 (107-170) 135 (71-198)
(Umol/L)*
Serum BUN 17.8 {11.5-20) 44 5{15-79) 51.8 (45-58)
(mmol/L)
Plasma glucose 11.7(B.7-14.7) 7.7(42-11.2) 9.6 (5-11.5)
(mmol/L)*
Platelets x10™ (/L) 129.7 (26-233) 39 (14-121) 83 (52-144)

ré;emm tot_ai bilirubin | 13 (5-61) 32 (17-380) 93 (50-690)
(Hmoi/L)”

—Serum bicarbonate 19 (16-21) 17 (14-19) 13 (9-16)
(HCO,)* (mmol/L)
Serum alkaline 71 (58-84) 95 (62-128) 124 (S0-320)
phosphatase”
Serum AST 41 (29-52) 104 (52-156) 152 (127-575)
Serum ALT" 19 (10-28) 37 (14-61)

172 (122-217)

® °mean (35% Cl). * geometric mean (95% CI). * median (range)

AST = aspartate aminotransferase © ALT= alanine aminotransferase




N1IATIAADUATLANLIE auto-agglutination

FrunuTeavun 182 fratie wud 93 faetne Faduferas 51) WA UANLR
autoagglutination (G‘T\:gﬂﬁ‘ 1,2) 169 finating (Radlufesas 93) \im rosette formation
(ﬁqgﬂﬁlS) {aeiwu autoagglutination $ataz43 mﬂu%ﬂ'ﬁmmnnfimgﬂw uncomplicated
uazFouAT 46 mm.%fa'l.unq'u severe malaria uat Faear100 Tungu cerebral mataria.

f»i'lmul.ﬁmLﬁﬂmumﬁmf%ﬂ'l.unfiuﬁ'au agglutination axgeaalusnet1 RanIINNgN
cerebral malaria (ANaAEWINTL 6) FEIAINABNGN severe malaria(AaAeyintu 4) uaz
Yipufiaalungs uncomplicated malaria (AaAEinT 3) ANANFNSRTE N ea DR
(p<0.003). L%'aﬁl.mmﬂmzmﬂ‘ﬁi autoagglutination ﬂ’n@:mmn@ﬂmﬁﬁ?:ﬁm%ﬂ
Tunssuaidangs, A urea Tuidangs uazAnluarfuewnan Tnen1sAuwonmIeaba
(multivariant) WU91 A THANWUSTETNT N zfureedalu@eaiunaznmin cerebral malaria
Aendeatuniniin autoagglutination

ﬁmqutﬁmﬁ@mLLmﬁm%ﬂﬁLm:nfimmu rosette formation Azgan MWAIBENIRDA
A NNgH cerebral malaria (ARSI 10) Sudndenundndeiiinig NAN Uuy
rosette formation arliuansitaiulusaetudsnaINngun severe malaria WAy ngu
uncomplicated malaria (ﬁ’lma"ﬂwi’]ﬁ'u 4) LBNANTTIN L N19.im rosette formation
flanmdwusluniauantussiuresde Arluafueun seavgFe seAudanginhuben

uarHANANWUS luneaL AU sedu dayiiv



U 1 uanudindenundindaWadunin lufiliuifiodenianFoslinlipiuss
ianTsinzngu wie autoagglutination lnte AuinIademdusad@en (—) 831818 400

A%l

.-' = =a - - =) -I' ol o ¥ =
17 2 wamuln@saunsAndaNaiin i disefinndanaFetuaues Aaninnizsngs

- \ . o - o o e .
w79 autoagglutination lnsaAuwniadonidusi@an (—) Adsne 400 win



|

4

' ¥ 1 H v 13
917 3 uamaiodenunsiindedadunin ludleindenanFeiuanes innisinizngs

-

WL rosette formation Inae1AninTa@esdudaden (—) fMAveE 1000 win

A9 heparin wax EGTA fu ndiiimautoagglutination

e . A d - o . .

ANNTANEIFIaEIITBIRAAMANLT autoaggiutination 914U 20 AIBEIY WUG1

. =1 - o A‘ -: - .

nMsinzngNIeul e uAEaTet anTnuenaenaniuldlay heparin uaz EGTA
N susnearHInvietisriunuacudnduLes heparin uaz EGTA

heparin U3u1ns 50 gllmratiadans uat EGTA Uinint 0.01 mM i liulnRenunmn
1 ' ) . a - | 1 |l
@alungn autoagglutination uenaanaINii 50% Wandenuasdinga azgnuanasnaulyl

' . . Pl ‘z li‘ - - r - ]
NMITINNTNGN autoagglutination WNATW N heparin 1000 {URARNBNARAAT WAL EGTA 1 nM.
(Fagu 4.5)

asduanisien

NITANINITINIZNENUTE autoagglutination woafin@enuasinidenaduify
wanFel 1 EuduAnmndeinadeluisrning UATTIBUIIA tUANLTA
Fananawulévialyl uazfiANEAUETUNTIAnAINULITealsa (11) Aruzdide
TianasAnminasiniznauvide autoagglutination 104uin@enunsin@enadtfu wande
Talszmalne wudn Yepas 50 1edeWaddumnande lulssmalng s
autoagglutinetion InefiinFademfudaden Tnuianizetineda L%ﬂnnﬁqﬁmmn ngugiilae

X - o
WaFetuanel asiin autoagglutination



Autoagglutinationtiazifarulladawiqiuiniegsus trophozoite MFaRNgLsEN0

30-32 4919 amnsoesureninialdles CD3sUWINTMRDR ansany PIEMP-1 (P.
falciparum erythrocyte membrane protein-1) pulnindenunidinige (12) Jepdaiunaln

-y : ol 1 -y L aty, sy 1
N5 cytoadherence 193TANATE (13.14,15,16,17,18) WIDIAFIURA N NATAUGINLIEN

. N d“ - L = : i '
autoagglutination U&NRLETUAMNTULTITEATA Tatawisua Fotuanes Tenenadeaiy
. . & vy - - o .
71897 Aeumiil (11,12) Melenaaseiunuldlng nguiau autoaggiutination @ NN
»

Ay nrsuaden lududondes Mldemisuazenialilides aduasdAty
AN9BENNRTUNAL

-

AnsfRAulavinnsAnmsie Ui AuantRvanguiau autoagglutination
Lm:wud'\nduﬁfauﬁ atmnrnuanesnadniuingld heparin uas EGTA §4ﬂmauuﬁﬁﬂﬁﬂﬂﬁu
NY7IAA rosette formation (19,20) Ltﬁzijq%fhn’mn’l:nfg'uﬁtﬂu lectin-like interaction
uazFuegiuszAuveeaFuy Anfilitensanih sy ndldlunisguaine daelse
wandeld uretlsfnnasiiaafinnsdnm lumassduafioniu UFuounnsld heparin

st aansfuludiialsanianiie

LANAITHIIBY

1. Timasan K. Malaria situation and control in Thailand. Joint Intermational Tropical
Medicine Meeting, 1999.

2. Aikawa M, Iseki M, Barnwell JW, et al. The pathology of human cerebral malaria. Am J
Trop Med Hyg 1930; 43: 30-37.

3. Turner G. Cerebral malaria. Brain Pathology.1997; 7: 569-582.

4. Pongpanaratn E, Riganti M, Punpoowong B and Aikawa M. Microvascular
sequestration of parasitized erythrocyte in human falciparum malaria; a pathological
study. Am J Trop Med Hyg 1991, 44: 168-175.

5. Udomsangpetch R. Wahiin B, Carison J, et al. Plasmodium falciparum-infected
erythrocytes form spontaneous erythrocyte rosettes. J Exp Med 1989: 169: 1835-1840.

6. Chotivanich K, Udomsangpetch R, Simpson J, et al. Parasite multiplication potential and

the seventy of falciparum malaria. J Infect Dis 2000; 181: 1206-1209.



