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Abstract: Problem statement: Iron is present in ferritin, the storage form afn in the tissues; in the
respiratory cytochrome enzymes; in hemoglobin af tiiood and in the myoglobin of muscle
Dihydroartemisinin (DHA) has been shown to interaith heme groupsn vivo andin vitro. This
study investigated the effects of 5 day and 7day dihydroartemisinin treatments on the blood and
tissues of the lungs, the heart, the liver, thestibes, the spleen and the kidney of Wistar albéts.
The dosage regimens of dihydroartemisinin emplagetie study were: A single dosage regimen of 1
mg kg™'; a repeated dosage regimen of 1; 2; 60 and 80gtly Approach: The results of the study
showed that dihydroartemisinin interacted with tl@moglobin of the blood and the myoglobin of
muscle to stimulate new haemopoesis in a conc@nraepetition and time dependent manner in the
tissues of the lungs, liver, spleen, intestinerthaad kidney of Wistar albino rats which was absen
the control ratsResults. Statistically significant increases were obserirethe Packed Cell Volume
(PCV) (P<0.01-03) and the total White blood celliisb(P<0.01) of the DHA-treated rats but not in the
control rats. It also stimulated hyperplasia oftlemgycyte and leucocyte stem cells in the lungrjiv
intestine, spleen, heart and kidney of DHA-treal&fistar albino rats not seen in the controls.
Conclusion: These haemopoetic effects of DHA were greaterafridnger duration in 5 day DHA-
treatment rats than in those of the 7 day DHA-trestt rats.
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INTRODUCTION vivo by natural and synthetic heme models has been
reported.
The activity of artemisinin and synthetic endo- Many studies have shown that artemisinin and

peroxides is related to their interaction with hemedihydroartemisinin were active against many celeé
And the potentiating of artemisinim vitro andin in vitro.
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Artemisinin-tagged transferring was found to be Photomicrographs of the tissues of these organs
highly selective and potent in killing cancer cellswere prepared using conventional methods. The Backe
Cancer cells including drug-resistant cancer cafis  Cell Volume (PCV) and the total white blood celuod
more susceptible to artemisinin drugs under commtti  of the blood of the test and control rats were ruheiteed
of high iron availability Haem was demonstrated tousing conventional haematological analytical method
cause a 0.6 V shift in the reduction potential of
artemisinin Artemisinin forms adducts with haem RESULTS
which retain the haem structure and lose the asiemi
structure In vitro data suggest that artemisinin-haem Gross anatomical examination of the
adducts don’t have much antimalarial activity dihydroartemisinin-treated and control rats showed

Our study investigated the effect of that there was blood congestion (increased popuati
dihydroartemisinin on the blood and six organs ofof the blood cells) in the lungs, liver, heart,esq and

Wistar albino rats. kidney of DHA-treated rats but not in the contrats
(Fig. 1) which is an evidence of new haemopoesis in
MATERIALSAND METHODS the DHA-treated rats.

Comparism of the haematological data on the

Five rats which weighed 104-106 grams and 75blood of the DHA-treated rats with those of the
90grams were evaluated for the effects of four oratontrols showed that dihydroartemisinin treatment
dosage regimens and a repeated dosage regimen mfoduced  statistically  significant  (P<0.01-03)
Dihydroartemisinin (DHA). Four rats of equivalent increases in the packed cell volume (PCV) of the
weights as the test rats were given orally adnenist DHA-treated rats which was absent in the controls.
distilled water to serve as controls in each expent. Dihydroartemisinin treatment also produced large

The tested doses of DHA were 1mgk®HA; a  significant increases in the white Blood Cell Count
repeated dosage regimen of 1; 2; 60 and 80 mgkgA.  (WBC) (P<0.01) of the DHA-treated rats.

The rats which weighed 75-90 grams received 1mg The PCV of the blood of rats treated for 5 days
kg_l rat We|ght of DHA for 5 or 7 dayS, rested for one with DHA ranged from 45-48% while those of rats
week and received the same dosage regimen again féeated for 7days with DHA ranged from 30-39%
5days or 7 days. The rats which weighed 104_1059mggainst a normal of 42%. The red blood cells_ from 5
received the 1, 2, 60 or the 80mg kgat weight of day DHA-treated rats were normochromic and
DHA regimen for 5 or 7 days. normocytlc ; had polychromasia and contained many

Blood samples from the test and control rats werde€ticlocytes. Some red blood cells of the bloodfrd
collected from the subclavian artery 24 h after theddy DHA-treated rats were normocytic and
administration of the last dose of0 each dosagenesy = Normochromic ~ while  the rest were  mildly
of DHA tested into blood collection bottles which hypochromic and normocytic.
contained EDTA anti-coagulant. The heart; livends; The WBC counts of the 5-day DHA treatment rats
intestine (strip); spleen; and kidney of the sazei test ranged from 10500-13500 minwhile those of the 7-

and control rats were collected after gross anagaimi day treatments ranged from 3250-7050 ‘hfagainst a

Fig. 1: Drk-red engorgement of the heart, lungsrli intestine, spleen and kidney of DHA-treateid(a absent in
the control rat (b) under the influence of oral DiflAstrates these organs as haemopoeitic sitdeibody
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Dose, repetition and time dependent hyperplasidor both the blood and tissue haemopoetic effe€ts o
of dark-red stained clustered cells in muscle ofADH DHA.
tested organs which were absent in the controlewer  These evidences of new haemopoesis seen in the
interpreted as histological evidence of newtissue micrographs of the lungs, heart, intestliver,
haemopoetic activity in the lungs, liver, heart, spleen and kidney of the DHA-treated rats but mdhose
intestine, spleen and the kidney (Fig. 2-7). Thm@® of control rats were deduced as indications thesethsix
kg™ dose of DHA produced the maximal responseorgans are extra bone marrow sites of haemopoesis.

(b)

Fig. 2: The dark heavy staining of sites of newltiplication of cells in the photomicrograph of DHiReated rat
spleen (a) which are absent in that of controlsr@icate new haemopoeisis in the DHA- treared rats

@) (b)

Fig. 3: Dark-stained sites containing large numlzérauclei of cells at sites of new haemopoeisi®A-treated
rat liver (a) which are absent in that of the coh(b) show that DHA treatment produced new haersszo
in the test rats

@

Fig. 4: Dark red stained proliferated cells seemplmtomicrographs of DHA-treated rat (a) but notthiat of a
control rat (b), indicated that DHA stimulated neaemopoeisis in the test rats
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(b)

Fig. 5: Dark red heavily stained sites which camtaiany cells which are present in the photomicnplgsaof the
kidney of DHA-treated rat (a) and absent in tho$econtrol rat (b) indicate that DHA stimulated new
haemopoeisis in the kidney of the test rats

(b)

Fig. 6: Dark red stained proliferated cells seephintomicrographs of DHA-treated rat spleen (a)olvhivere absent
in that of a control rat (b) shows that DHA treatriproduced new haemopoeisis in the heart of tterdgs

(@) (b)

Fig. 7: Dark stained multiplied blood cells seerPimotomicrograph Of the lungs of DHA-treated ratgad that of
control rat (b) which show that DHA produced haepwipis in the DHA-treated rats
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Figure 1 a shows dark red coloration of the heart, The results of our study suggest that the
lungs, liver, spleen and kidney of DHA-treated riats dihydroartemisinin-myoglobin complex resulted ire th
which DHA caused new haemopoiesis. Figure 1lbdose, repetition and time dependent stimulation,
shows equivalent organs of a control rat. proliferation and maturation of the haemopoesisnste

The erythropoietic sites stimulated by DHA to cells in the lungs, the liver, the intestines, fieart, the
produce the increases in the bood seen in the grospleen and the kidney of the DHA-treated albing.rat
anatomical display in Fig. 1 are indicated by theThe maturation of the haemopoetic stem cells regdult
pointing arrows in the micrograph of the kidneyglFi in the similarly dose, repetition and time deperden
2a), the liver (Fig. 3a), the intestine (Fig. 4a¢ heart statistically significant increases in the packeall ¢
(Fig. 5a); the spleen (Fig. 6a), the lungs (Fig. Tde  volume and total white blood cell counts obtainethie
equivalent micrographs of the kidney, liver, inbest  DHA-treated rat but not in the controls.
heart, spleen and lungs of control rats are shawn i
(Figs. 2-7b) respectively. CONCLUSION

DISCUSSION The findings of this study show that
dihydroartemisinin stimulated new haemopoesis & th
Some drugs have been shown to be able to protetings, the heart, the liver, the intestines, tHeesp and
blood cells from damage while other drugs havethe kidney of Wistar albino rats suggesting thatheaf
effectively managed cancer of the blood (Eeerl., these organs is an extra-bone marrow site of
2000; Tuanet al., 1992; Limoliet al., 2003; Reiteet  haemopoesis. The results of this study also itstt
al., 1997; Vijayalaxmiet al., 1996; 1999; Easton, 1974; why dihydroartemisinin effects are affectedvivo and
Chun et al., 1991; Lyytikainenet al., 1996). The invitro by hermin, porphyrin and metalloporphyrins.
multiplicity of substances which arrect the blocalls
or the bone marrow show that a therapeutic agket li REFERENCES
dihydroartemisinin that controls a disease of tlood
[malaria can have profound effects on the haemdipoei Erer, B., M. Galimberti, G. Lucarelli, C. Giardiand P.
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