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Abstract — This study was designed to determine the effect fever and hemorrhoids. Furthermore, cassava leases

of cyanide rich extracts from Manihot utilissma on wistar

rats. Biochemical parameters such as total proteinglbumin,

total bilirubin, direct bilirubin, AST and ALT activit y was

determined while hematological parameters determing

includes PCV, PLT, WBCs, HGB, neutrophiles, lymphocy

and monocytes were determined. Data were statistilta

computed using analysis of variance (ANOVA) with leel of

significance taken at p < 0.05 using SPSS version2.2
Biochemical results showed significant (p < 0.05hérease in
levels of AST and ALT activity in group 4 and 5 (treaed with

40 mg/kg and 50 mg/kg) respectively. Significant (g 0.05)
increase was observed in group 5 (treated 50 mg/kgh

albumin, total bilirubin and direct bilirubin. Hema tological

results showed significant (p < 0.05) in WBCs, HGBEand

Neutrophiles at groups 4 and 5 (treated with 40 mggy and 50

mg/kg) respectively. We concluded thaM. utilissima (sweet
cassava) contained small amount of cyanide glycosi

linamarin a chemical responsible for the toxicity & cassava
and if consumed raw and for long period may lead to
alteration in both biochemical and hematological chnges
and the toxicity may lead to vital organ dysfunctia.

Keywords — Biochemical parameters,
parameters, Cyanide Manihot utilissima.

Hematological

. INTRODUCTION

Manihot utilissimais an annual crop cultivated in the

tropical and subtropical regions and reported ta bative
of South America. It is a woody shrub belongingthe
family of Euphorbiaceae (spurge family). Cassavans

in the treatment of ringworms, sores, conjuncsvidind
abscesses.

M. utilissima leaf have been used ethno-medicinally;
scientifically, the plant have been validated agypbrted to
produce dose-related, sustained and significanictéxh
in fresh egg albumin-induced acute inflammationram
paw oedema (Adeyemet al., 2008). Zakaria, (2006)
reported that extract of chloroform leaves of bittassava
were reported to possessed antibacterial actigametV.
cholera, S. flexneri, S. thyplind P. auruginosa This
study was designed to evaluate the cyanide richaetst
from M. Utilissima on biochemical and hematological
parameters on Wistar rats.

[I. M ATERIALS AND METHODS

2.1 Plant materials

M. utilissimaroots (sweet cassava) were purchased from
a local market (Bye-Pass), Jimeta/Yola, AdamawdeSta
Nigeria. They were identified in the DepartmentRi&nt
Science, Modibbo Adama University of Technology,
Yola, Adamawa State. The plants roots were peeted a
cut into pieces and further shade-dried.
2.2 Study design

Manihot utilissimawas dried at room temperature and
made into powder using mortar and piston. One hachdr
grams of the powdered bulb was extracted by methano
followed and filtered through Whatman filter papéo.1.

edible tuberous root and serves as a major soufce TJ1e extract was concentrated into a semi-solid nase

carbohydrates (Phillips, 1984).
withstand draught and mostly grow well in tropieaid
humid conditions. Cassava tubers are very richtanck;
since it contains about 10 times starch as corn asa
twice as much as potatoes. It grows very well oor il
and requires no or less attention. Due to the lardm
content of cassava (a precursor of cyanide glyesgidhe

Cassava plant cafsing rotary evaporator at < 8C. Distilled water was

used as solvent for the preparation of the doses.
2.3 Experimental animals

Fifty (50) Wistar rats were used for the experiment
They were obtained from the National Veterinary
Research Institute Vom, Jos, Plateau State. Theag we
divided into five different groups; each group dstss of

plant is considered poisonous when eaten raw. @assdive Wistar rats. Group 1 receives no dose frometkieact

can be consume when boiled or ritualized in prosess
as grating, washing and squeezing out the harmfoé$

and served as control group. Groups 2, 3, 4 anccie w
given methanolic extract dfl. utilissimaroots 20 mg/kg,

(Jesuset al, 1986). Sweet and bitter varieties of cassavd0 mg/kg, 40 mg/kg and 50 mg/kg through oral route

have been identified as the two main species.
cassava contains less amount of linamarin comgartte
bitter variety (Okeket al, 2009).

swdespectively. The Wistar rats were administeredh wit

methanolic extract ofM. utilissima for the period of
twenty-one days after which the blood samples aret |

Maladiyahet al., (2011) reported that cassava has bee#ere taken for analysis and histopathology. Allneals
used in folk medicines for the remedies of variouysed for the study were handled in compliance with

ailments including boils, cancer, conjunctivitigjséntery,

guide to the care and use of animals in research an

abscesses, diarrhea, marasmus, flu, hernia, sniadke H€aching.

inflammation, rheumatism, headache, prostatitiste,so
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2.4 Biochemical analysis
Blood samples from the Wistar rats were collected a Blood samples was collected in EDTA bottles for the

plasma separated by centrifugation at 3000 rpm5for estimation of hemoglobin concentration (HGB), patke

minutes. Plasma parameters were measured usingpRandell volume (PCV), white blood cells (WBCs), neythils

2.5 Hematological analysis

Laboratories UK reagent kits. Aspartate amino tierase (N), Lymphocytes (L) and monocytes (M) using

(AST), and alanine amino transferase (ALT) wer@automated hematology analyzer (Sysmex KX-21,

evaluated colorimetrically at 546 nm using a staddaJapan,1999).

method. Total plasma protein (TP) values, plasrbarain 2.6 Statistical analysis

(ALB), total bilirubin (T.Bil) and direct bilirubin(D.Bil) Data are expressed as mean * SEM. Statistical

were measured colorimetrically at 546 nm usingliveet  differences between groups were computed using the

method. SPSS software, version 22. Results were analyzed) us
Student't’ test and significance between group teken

atp < 0.05.
Il R ESULTS
Table 1: Effect of cyanide fromlanihot utilissima(sweet cassava) on some biochemical parameteassin

Treatment Group T.P (dI) ALB (U/L)  T.Bil (U/L) D.B{U/L) AST (U/L) ALT (U/L)

Group 1: (Control) 42.15+4.15 34.38+1.83 0.93+0.37  .9880.26 126.95+3.95 46.10+8.30
Group 2: 20 mg/kg 42.85+1.85 35.24+3.49 1.04+0.12 0.99+0.46 127.3£32.50 47.6+10.80
Group 3: 30 mg/kg  43.20+7 36.47£3.84  1.06+0.09 1.60+7.30 128.1+12.30  48.05+13.7
Group 4: 40 mg/kg  44.15+11.5 36.62+3.84  1.39+0.65 1.09£1.35 131.05+4.76  51.1+10.50
Group 5: 50 mg/kg 44.96+0.40 38.35+3.80 2.45+3.89 2.35+0.18 133+13.10 53.45+3.95

Mean * SEM; (n = 5)2Significantly (P< 0.05) increased compared to cohtr
TP: Total Protein, ALB: Albumin, D.Bil: Direct Allmin, ALT: Alanine aminotransferase, AST: Aspartaténotransferase

Table 2: Effect of crude extracts from cyanide friglanihot utilissima(sweet cassava) on Hematological parameters in

rats
Treatment Group PCV () PLT (U/L) WBC (U/L) HGB (U/L) N (U/L) L(U/L) M (U/L)
Group 1: (Control)  39+1.0 198+12 7.3+2.40 10.38+1.482.00+20.  65.00+19  3.00+1.00
Group 2: 20 mg/kg ~ 38+0.00  199.55+55.6  8.85+2.95 .740.80  32.08+1.10  60+3.00 4.00+0.30
Group 3: 30 mglkg  39.5+2.50 199.76+14.5 9.35:0.05 12.20+0.30 30.01+19.20 60.01+3.20 4.03+1.68

Group 4: 40 mg/kg  40.5+0.50 201+41.02 13.05+3.78 13.58+0.42 29.81+8.00 65.00+3.00 4.14+0.46

Group 5: 50 mg/kg 40.9+2.00 201.87+35.00 14.7540.2%5.82+0.16 27.69+2014 66.00+9.00 5.96+0.00

Mean + SEM; (n = 5)3Significantly (P< 0.05) increase compared to cohtRCV: Packed cell volume, PLT: Platelet, HGB:
Hemaoglobin, WBC: White blood cell, N: NeutrophilsLymphocytes, M: monocytes

3.1 Biochemical changes Neutrophils showed significant (p< 0.05) decrease
Biochemical changes for rats given the daily omdes compared to the control group. Elevated levels GVP

of cyanide rich extracts fromd. utilissima(sweet cassava) PLT, WBCs, HGB and Monocytes were shown at (p<

are presented in table 1. The results showed thiat a 0.05) compared to the control (group 1).

treatment for twenty one days, the activity of Alahd
AST group 4 and 5 (treated with 40 mg/kg and 50kigng/
significantly (p< 0.05) increased compared to thatml
(group 1). Total protein, Albumin, Total Bilirubiand
Direct Bilirubin at (p< 0.05) were elevated in (gmp2, 3,
4 and 5) compared to the control (group 1).
3.2 Hematological changes

Hematological changes for rats given daily oraledosf

3.3 Pathological changes

The pathological changes showed the effects of the

cyanide rich extract on liver sections of the teelatats
treated with cyanide rich extract df. utilissimafor the
period of twenty one days. Figure 1 showed norrvak |
section of rats with no lesion while figures 2 éted with
20 mg/kg) of cyanide rich extract df. utilissimashowed
mild liver section with no lesion. Figure 3 (trecieith 30

cyanide rich extracts frorM. utilissima (sweet cassava) mg/kg) of cyanide rich extract d¥l. utilissima showed

are presented in table 2. The results showed tHaCsV

mild hepatic degeneration (mostly cytoplasmic) wehil

and Lymphocytes in treatment groups 4 and 5 (tdeatéigure 4 (treated with 40 and 50 mg/kg) of cyaniiteh
with 40 mg/kg and 50 mg/kg) showed significant (p<extract of M. utilissima showing very mild hepatic
0.05) increase compared to the control (group l)ewh degeneration with infiltrations of the cell.
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Fig. 1. Photomicrograph of Normal liver sectionwim@ no lesion (x 400)

Fig. 2. Photomicrograph of group 2 (treated wibhn2g/kg) of cyanide rich extract &f. utilissimashowing mild liver
section with no lesion (x 400).

Fig. 3. Photomicrograph of group 3 (treated withn®§kg) of cyanide rich extract ™. utilissimashowing mild hepatic
degeneration (mostly cytoplasmic) (x 400).
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Fig. 4. Photomicrograph of group 4 and 5 (treatét 40 and 50 mg/kg) of cyanide rich extractbfutilissimashowing
very mild hepatic degeneration with infiltrationktbe cell (x 400).

IV. DISCUSSION ALT and AST levels in this study may be attributied
damaged structural integrity of the liver, becatisese

Cassava tuber contains small but significant anmafit €nzymes are normally located in the cytoplasm of
Cyanogenic g|ucosidesl linamarin and |0taustra|irhepatocytes and are released into circulation af#ular
Linamarin in cassava is stored in the roots bulamage.
manufactured in the leaves and translocated asatigide =~ Hematological parameters (Table 2) showed thatether
Linustatin. The concentration of cyanogenic gludesiin Was increase (p< 0.05) in platelet (PLT), whitecdlccell
cassava makes its consumption both for nutritiond/VBCs), hemoglobin (HGB), neutrophil (N), lymcocyte
purposes in humans and animals limited. The hydielgf (L) and monocyte (M) while a decrease in packed cel
the cyanogenic glucosides by bringing the enzym\éolumes was observed. It speculates that the dstrac
linamarase in contact with the cyanogenic glucosideia induce toxicity and may cause anaemic conditionals.
acid hydr0|ysis y|e|d3 hydrogen Cyanide (Rosrmtgal, TOXiCity effect observed mlght be due to the preSGOf
1992). cyanogenic glycosides. This could be attributetholess

Studies have shown that consumption of cassava agf@ncentration of the toxic constituent of swekt
cassava products with h|gh cyanogens contains [Rayec utilissima. Consumption of raw cassava and its prOdUCtS
acute intoxications (Mlinget al, 1992), aggravate goiter that contain large amounts of cyanogens may cause
(Bourdoux et al, 1982) and in severe circumstancestyanide poisoning with related symptoms of headache
induce paralytic diseases (Tylleslaral, 1992). weakness, nausea, vomiting, dizziness, stomachs,pain

Biochemical parameters such as enzymes activities §xacerbates goiter, diarrhea and death (Cardusal.,
tissues and body fluids play an important role isedses 2005).
investigation, diagnosis and liver toxicity Larrg2002).

The biochemical parameters (Table 1) showed araser V. CONCLUSION
(p < 0.05) of Total protein, Albumin, Direct Bilibin,
aspartate  aminotransferase @ (AST) and alanineWe conclude thaM. utilissima (sweet cassava) when
aminotransferase (ALT) in a dose-dependent manneaten raw may have effect on both biochemical and
compared to the control group (untreated) dbematological parameters due the cyanide contests a
concentrations of the extracts (20 mg/kg, 30 mg&@, documented when rats were continuously fed for tywen
mg/kg and 50 mg/kg). Significant change in plasn®Tl'A one days. Cassava processing should be done in tmrde
and ALT activities studied indicate that the extre@used reduce the cyanide content to avoid damages done to
mild changes in the liver. ALT is a cytoplasmic yme organs such as liver and kidney.
and an increase in plasma is an indication of mnijidries
caused by chemicals to the liver. Liver injury is REFERENCES
characterized as hepatocellular when there is pnedmnt
elevation of the ALT, while AST is a mitochondria[l]  Adeyemi, 0.0., Yemitan, O.K. and Afolabi, L. @®. Inhibition
enzyme whose increased activity in plasma reflgetere of chemically induced inflammation and pain by byradnd
tissue injuries (Martins, 2006). topically administered leaf extr.act of Manihot dsata in

) rodents.J. Ethnopharmacol119(1): 6-11

Further studies as reported by Vermeulen, (19928 hap;  Bourdoux, P., Seghers, P., Mafuta, M., VandsBagra, M.,
shown that subtle membrane changes are sufficent t Delange, F.et al. 1982. Cassava products: HCN content and
allow passage of intracellular enzyme to extratailu detoxification process. In: Delange F, lteke FBmEns AM
space. Therefore the extract-induced elevationeiura
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