Effect of Chrysanthemum indicum aqueous
extract on some Biochemical and
Haematological parameters in Albino rats.

Abstract

Aims: The study was carried out to investigate acute and sub-acute toxicity of
Chrysanthemum indicum on albino rats.

Study design: in-vivo acute toxicity, haematological and Biochemical effect of
Chrysanthemum indicum.

Place and Duration of the Study: Department of Chemical Science Technology, Federal
Polytechnic Mubi, Adamawa State, between October to December, 2017. Methodology: for
acute toxicity, four groups of 3 male rats each were dosed orally with Chrysanthemum
indicum aqueous extract at 500, 1000, 2000 and 4000mg/kg body weight, the animals were
observed for mortality, clinical sign and gross pathological changes for period of 14days. For
sub-acute toxicity and other parameters, four groups of five albino rats were equally dosed
orally with 0 (control), 75, 150 and 300mg/kg (experimental group) body weight of aqueous
extract of Chrysanthemum indicum for six (6) weeks. After, complete administration, the
biochemical and haemological indices were investigated and determined appropriately.
Results: The aqueous extract of Chrysanthemum indicum was found to be safe at 4000mg/kg
body weight in acute toxicity study. Results further showed that there are changes compared
to control and group administered the extract in sub-acute toxicity study. In RBC, from 5.40
to 5.10, and MCV, from 78.00 to 82.30 which were significantly different (p<0.05) but non-
significant decrease (p<0.05) was noticed in AST, albumin and urea. However, the level
Protein, (13.00 to 10.00) ALT, (7.00 to 5.00) ALP (15.00 to 10.25) bilirubin (13.00 to 10.00)
and creatinine (88.00 to 84.00) significantly reduced (p<0.05) in the experimental groups
when compared to the control group.

Conclusion: Although the acute toxicity of Chrysanthemum indicum suggests its safety at
4000mg/kg body weight however, the findings of sub-acute toxicity suggest that the
therapeutic and herbal tea use of Chrysanthemum indicum plant is not safe especially when
taken orally in high dose for prolonged period of time.

Keywords: Haematology, Biochemical parameters, Chrysanthemum indicum, Toxicity.

INTRODUCTION

Literally, a plant is a storehouse of hundreds of chemicals of diverse biological activities.
Most of the chemicals present in the plants, are harmless and are necessary for the survival of
both the plants and animals. Man and animals mostly depend on vegetables for their food.
Plants by their metabolic activities besides being the source of feeds and fodder also elaborate
other substance viz; alkaloid, glycosides, albumins, essential oils, resins, bitter principles etc.,
which are important from medicinal and toxicological point of view. Many plants are
categorized as poisonous plants. Plants toxins may refer to as secondary metabolites which
are toxic. Most of these secondary metabolites do not have any apparent function in the plant
except for defense mechanisms or survival adaptations [1].
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The applications of herbs and medicinal plant on traditional medicine to diagnose prevent or
treat diseases dates back to many centuries, among rural communities throughout the world
[1, 2]. A medicinal plant possesses therapeutic properties or exerts beneficial
pharmacological effects on the human and animals body [3]. Plants are the source of about
25% of prescribed drugs in the. World Health Organization estimated that perhaps eighty
percent of the inhabitants of the world rely chiefly on traditional medicines [1].

The wide range of medicinal plants parts like flower, leaves, stem, bark, fruit and root
extracts are used as powerful raw drugs possessing a variety of pharmacological and non-
pharmacological way of activities. The used of medicinal plants as alternative is encourage
especially in rural areas and it has been used because of economic reason as well. Nowadays,
there is wide spread interest of drugs derived from plants which reflect its recognition of the
validity of many traditional claims regarding the value of natural products in health care [4].
Thus, in order to determine the potential use of any medicinal plants, it is essential to
intensify the toxicological study of medicinal plant that has found place in folklore.

There are large numbers of medicinal plants used as herbal preparation and only small
amount of them were investigated for their toxicity. However, recent scientific reports
demonstrated that several medicinal plants used in phytomedicine are potentially toxic and
some are even mutagenic and carcinogenic. The toxicity of herbal drugs therefore depends on
their purity, herbal combinations, absorption, bio-availability and reported adverse effects.
Toxicity in phytomedicine may also result in botanical identification, accidental ingestion of
cardio-tonic plants [5, 6,7].

The plant Chrysanthemum indicum is the sub species of Afroamericanium commonly known
as wild daisy in English, is a natural herbaceous plant which is part of Asterace family. It is
widely consumed in North central and North eastern part of Nigeria as herbal tea that helps in
indigestion and gastrointestinal tract disturbance [8]. Chrysanthemum indicum extract has
been used for a number of medicinal conditions including recovery from influenza, for
treating yellow fever. According to folklore medicine, Chrysanthemum tea is used for various
veins and atherosclerosis treatment. It was also said to be effective for inhibiting the
agglutination of blood platelets and promote the myocardial blood circulation and white
blood phagocytosis and it is used in treating many diseases such as furuncle. This plant has
been also used as an herbal medicine used as anti-inflammatory, analgesic, anti-pyretic
purposes and the treatment of eye diseases. It is also known to showed inhibitory activity
against rats lens aldose reductase and against nitric oxide production in lipopolysaccharides
activates macrophages [3]. Chrysanthemum indicum flower has a strong aroma and many of
previous studies focused on the essential oil of this plant.

Since Chrysanthemum indicum plant is widely consumed in the northern part of Nigeria to
date and little or no work has been done on its acute and sub-acute toxicity. Therefore, this
study intend to elucidate the effect of the said plant on some hematological and biochemical
parameters on albino rats

Materials and Methods.

Plants materials

Fresh matured plant of Chrysanthemum indicum was collected from Gashala Pubba Hong
Local Government of Adamawa State Nigeria. The plant was identified at the Federal
College of Forestry Jos Nigeria and further authenticated by Mr Azila of the Herbarium unit
of the same Institution.
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Plant extraction

The plant was shade dried and pulverized to dry powder using wood mortar and pestle with
continual pounding and sieving. About 100g of the powder plant material was macerated in
400ml of distilled water for 24hours and was filtered using whatman No 1 filter paper. The
filtrate was evaporate at 40-50°C on a water bath to get a solid extract and was kept in
refrigerator until when the need arises.

Animals Treatment

Male albino rats weighing 140-150g was obtained from Modibbo Adama University of
Technology Yola (MAUTECH). The rats were allowed to acclimatize for a week. They were
kept in plastic cages at room temperature and fed with pelleted diet (Grand cereal Limited Jos
Nigeria) and water at libitum throughout the experimental period.

The research was also approved by the Institution’s Research Committee. Animal care and
handling were in compliance with the international guidelines [9]

Acute toxicity

Acute toxicity of the extract was determined using the method described previously [10, 11].
Briefly, four groups of 3 male rats were dosed orally with Chrysanthemum indicum aqueous
extract at 500, 1000, 2000 and 4000mg/kg body weight, the animals were observed for
mortality, clinical sign and gross pathological changes for period of 14days

Sub-acute toxicity

Twenty male rats were randomly divided into four groups of 5 rats each and administered
with aqueous extract of Chrysanthemum indicum at O (control), 75, 150 and 300mg/kg body
weight. Administration of the extracts commenced after 10days (period to acclimatized) and
lasted for the period four weeks on daily bases. After four weeks, 2ml of blood sample were
collected through cardiac puncture and were dispensed into EDTA container for
haematological analyses while another 4ml for Biochemical studies. Serum AST, ALT, ALP
was determined using Randox Reitman and Frankel Level 2 control (Cat. No SC.2643) total
bilirubin, total protein, albumin, urea and creatinine were determined using GOD/PAP
Manual RX MONZA kits purchased from Randox laboratories Co. Antrium UK. Plasma
samples were obtained for the determination of pack cell volume, haemaglobin concentration
and red blood cells. In addition, mean corpuscular values (MCV) mean corpuscular
hemoglobin (MCH) and the mean corpuscular hemoglobin concentration (MCHC) values
were also computed using the standard formulae [12].

Statistical analysis

All the result was expressed as the mean standard error for five replicates. Statically, analysis
of variance was carried out using one way ANOVA (SPSS16.0). A level of p<0.05 was
considered statistically significant

RESULT AND DISCUSSION

Traditional medicines in any form (decoction, infusion, concoction) are widely used in rural,
peri-urban and urban areas of most African countries. This is because most pharmaceutical—-
based medicine are rather too expensive and majority of individuals in these communities are
low income earners. Moreover, the efficacies of most of these plants on infectious diseases
are awesome. However, the fact still remains that some plants that are used in traditional
medicine may have toxic effect. Toxicity study is necessary in newly developed drug and
decoction that is taken either intraperitoneal or orally [1].

The LDso result showed that Chrysanthemum indicum aqueous extract was found to be safe at
4000mg/kg body weight because there was no mortality, clinical sign and gross pathological

3
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changes for period of 14 days which is an indication that the plant is save in terms of acute
toxicity up to 4000mg/kg body weight. Although there was no previous report on acute
toxicity of the same plant to verify our claim, but previous other studies of acute toxicity on
other herbal plants either concurred with our findings [11, 13] or are contrary to our findings
[14, 15].

Assessment of hematological and biochemical parameters can be used to determine the extent
of deleterious effects of foreign compounds including plant extracts in the blood constituents
and liver enzymes of an animals.

Assessment of hematological parameters are not only used to determine the extent of
deleterious effect of extracts on the blood of animals, but it can also be used to explain blood
relating functions of a plant extract or its products [1, 16].The various hematological
parameters investigated in this study are useful parameters in evaluating the toxicity of plant
extract in animals [1, 17]. This type of study is significant in determining risk evaluation
because changes in the haematological parameters have higher predictive indices for human
toxicity, when data are translated from animal studies [18].

The mean corpuscular values (MCV), mean corpuscular hemoglobin (MCH) and the mean
corpuscular hemoglobin concentration (MCHC) computed from RBC, Hb and PCV are
usually useful in elucidating and classifying anaemia. Morphologically, they represent an
estimation of the alterations in size and hemoglobin content of individual red blood cells [12].
In this study, the absence of observable significant effect of the extracts on some of these
parameters may be an indication that neither the incorporation of haemoglobin into the red
blood cells nor the morphology and osmotic fragility of the red blood cells was altered. This
observation was quite similar to previous studies on medicinal plants other than
Chrysanthemum indicum [19, 20].Contrary to this however, the findings of our study also
showed that the MCV of the treated animals varies significantly (P=0.032) with that of the
control animals (Table 1).

Erythrocytes indices on red blood cells (RBC) packed cell volume (PCV) and hemoglobin
concentration (Hb) is important indicators of the functional state of the red blood cells. Red
blood cells count reflects the total number of red blood cells per unit volume of circulating
blood, while haemaglobin concentration determination indicates the oxygen carry capacity of
blood; PCV determination on the other hand shows the proportion of blood that is made up of
cellular element and the proportion that is plasma [7].

Packed cell volume (PCV) results showed that there was a significant decrease in the group
administered 150mg/kg body weight with value of 37.00 compared to the control group value
of 42.00 (Table 1). The RBC has also noticed significant decrease in the group administered
with all the concentrations compared to that of the control (P=0.001) (Table 1). This could
mean that the balance between the rate of production and destruction of blood corpuscles
(erythropoiesis) was affected negatively [20]. The haemaglobin concentration has noticed
significant decrease in the group administered with 150mg/kg body weight with value 12.50
compared to 14.00. The RBC, PCV and Hb values decreased was not consistently with
dosage i.e. without any specified pattern in the variation among respective dosage (Tablel).
These findings showed that there was either reduction in size or number of the red cells per
unit volume of the blood; which may reflect the reduction of the oxygen carrying capacity of
those rats in those respective groups.

Administration of aqueous extract of Chrysanthemum indicum has also showed a significant
decrease (P=0.032) in plasma protein from 70.00 (control) to 68.00 (test group) administered
with 300mg/kg body weight. The observed decrease in plasma protein seem to be consistent,
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which may be due to low albumin level cause by several hemorrhage or increase in protein
breakdown or decrease in immune system [21].

The result of ALT, AST and ALP consistently declined (Table 2); Alkaline phosphatase
(ALP) indices values decrease from 15.00 (control group) to 10.25 in the test group
administered 300mg/kg body weight; Alanine transaminase (ALT) indices values decrease
from 7.00 (control group) to 5.00 in the test group administered 300mg/kg body weight;
Aspartate transaminase (AST) indices values decrease from 5.00 (control group) to 4.00 in
the test group administered 300mg/kg body weight; Changes in plasma level enzymes are
attributed to damage of hepatic cells because they are located in the cytoplasm and are
released as a result of cellular damage. So, difference in the enzymes level between the
control and the test group signify that administration of the extract has toxic indications
especially on alkaline phosphatase and alanine transaminase [22].

Total bilirubin indices values decrease also consistently from 13.00 (control group) to 10.00
in the test group administered 300mg/kg body weight (Table 2); the changes in bilirubin,
reflect the physicochemical properties of the erythrocyte surface and the plasma [12]. This is
an important index for evaluating the response of animal or human body to necrotic processes
[23].

Urea and creatinine indices are parameters used for indication of kidney function. Normally,
blood contains small amount of urea and creatinine which varies with the amount of protein
in the diet. Administration of the extract of Chrysanthemum indicum showed significant
decrease (P=0.025) (Table 2) which was due to poor perfusion of the kidney resulting in
diminished glomerular filteration. This can be as a result of reduced blood flow to the kidney
or increased protein catabolism. The observed difference in serum creatinine level in the
group administered with Chrysanthemum indicum is attributed to the renal causes ureamia,
the creative level tends to plateau.

Table 1: Effect of aqueous extract of Chrysanthemum indicum on some haematological
parameters in rats.

GROUPS  Hb (g/l) PCV (L/L) RBC MCV (fl) MCHC (%) MCH (pg)
(x10*%/L)
Normal 14.00%+0.57 42.00°+0.40 5.40°+0.04 78.00%0.40 33.30°+0.05 27.00%+0.40
Z)S;ng/kg_ i 13.00%0.57 39.00°+0.91 5.20°+0.09 75.00°+1.29 33.00°+0.04 25.00°+0.91
ody weight
ésgmg/k_gh 12.50%0.20 37.00°+0.57 4.90°+0.04 75.00°+0.05 33.70°+0.04 25.50%+0.09
ody weight
300mg/kg  14.00%0.40 42.00°+0.57 5.10°+0.05 82.30°+0.08 33.30%+0.04 27.40°+0.00
body weight

Legend:The superscripts indicate the level of significant difference from the control group (a= p>0.05; b or ¢ =
p<0.05). PCV= Packed cell volume, RBC= red blood count, Hb= Hemoglobin, MCV= mean corpuscular
volume, MCH= mean corpuscular haemoglobin (MCH), MCHC= mean corpuscular haemoglobin concentration.



226  Table 2: Effect of aqueous extract of Chrysanthemum indicum on some biochemical

227  parameters in rats.
GROUPS Protein (g/L)  Albumin ALP (UI/L)  ALT AST Total Urea Creatinine

(UI/L) (UI/L) Bilirubin (g/L) (mg/L)

Normal 70.00%+0.91  42.00°+0.91  15.00°+091  7.00°+0.90 5.00°+0.40 13.00°t0.00 4.00+0.71 88.00°+0.91
75mg/kg 68.00°+091  43.00°%0.90  13.00°+0.14 5.00°0.41 5.00°+0.00 11.00°+0.58  4.10+0.04  85.00°+0.91
body weight
150mg/kg 69.00°+0.58  41.00°+0.90  10.00°t0.40  6.00°+0.40 4.00°+0.17 11.00°+0.58  4.00+0.06 90.00°+0.82
body weight
300mg/kg 68.00°+0.58  40.00°+0.58  10.25°+0.63  5.00°+0.41 4.00°+0.58 10.00°+0.82  3.90+0.04  84.00°+0.58
body weight

228 Legend: Values represent means + SE. The superscripts indicate the level of significant difference from the

229  control group (a= p>0.05; b or ¢ = p<0.05). ALP = Alkaline phosphatase, AST= Aspartate transaminase, ALT=

230  Alanine transaminase

231

232  CONCLUSION

233 Although the acute toxicity of the plant under study showed its safety at higher dose, the

234  findings also revealed that the plant can be toxic when consume for a long period of time

235  even at low dose.

236
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238  Ethical Approval:

239

240  The research was also approved by the Institution’s Research Committee. Animal care and

241  handling were in compliance with the international guidelines [9].

242

243

244 REFFERENCES

245 Chanda S, Parekh J, Vaghasiya Y, Dave R, Baravalia Y, Nair R. Medicinal Plants

246 from traditional use to toxicity assessment: A Review. Intl. J. Pharm. Sci. Res. 2015;

247 6(7): 2652-2670.

248 Conco W. Zulu traditional medicine, its rote in modern society Health 5™ edition

249 1999; 8-13.

250 . Ghani A. Medicinal plant of Bangla desh chemical constituents and uses, 2" edition.

251 Asintic Society of Bangladesh. 2003; 45-48.

252 Nair R, Kalariya T, Chanda S. Antibacterial activity of some selected Indian

253 medicinal flora. Turk. J. Biol. 2005; 29:1-7.

254 De SaFerrira ICF and Ferrago-Vargas VM. Mutagenicity of medicinal plant extracts

255 in salmonella/microsome assay. Phytother. Res. 1999: 13: 397-400.

256 . Bent S, Ko R. Commonly used herbal medicines in the United States: A review. The

257 Amer. J. Med. 2004; 116: 478-485.

258 . Wojcikowski K, Johnson DW, Gobé G. Medicinal herbal extracts — Renal friend or

259 foe? Part one: The toxicities of medicinal herbs. Nephrol., 2004; 9: 313-318.

260 . Turner R. Acute toxicity the determination of LDs, screening methods in

261 pharmacology. Academic press, New York. 1965; 61-63.



262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

EEC. Council Directive 86/609/EEC of 24 November 1986 on the approximation of
laws, regulations and administrative provisions of the Member States regarding the
protection of animals used for experimental and other scientific purposes. Official J.
Eur. Communities 1986; L358: 1-29.

Lork DA. New approach to practical acute toxicity testing. Arch. Toxicol. 1983; 54:
275-283.

Nandy S. and Datta R. Acute and sub-acute toxicity studies of methanolic leaves
extract of Pterospermum acerifolium (L.) Willd in rodents. Intl. J. Pharm. Life Sci.
2012; 3(3): 1519-1529.

Cole EH. Erythrocytes, leukocytes and bone marrow, In; E, H, Coles, (Ed) Veterinary
Clinical Pathology, 4™ edition, W.B.Saunders Company, Philadelphia. 1986; 10-97.
Lohiya NK, Manivannan B, Garg S. Toxicological investigations on the methanol
sub-fraction of the seeds of Carica papaya as a male contraceptive in albino rats.
Reprod.Toxicol. 2006; 22:461-468.

Oyewole 10, Magaji ZJ, Awoyinka OA (2007). Biochemical and toxicological studies
of aqueous extract of Tithonia diversifolia (Hemsl.) leaves in Wistar albino rats.
Journal of Medicinal Plants Research 2007; 1: 30-33.

Ibrahim MY, Abdul ABH, Ibrahim TAT, Abdelwahab SI, Elhassan MM, Syam MM.
Evaluation of acute toxicity and the effect of single injected doses of zerumbone on
the kidney and liver functions in Sprague Dawley rats. Afr. J. Biotechnol. 2010;
9:4442-4450.

Toyin YM, Adewumi AM, Temidayo OA. Hematological evaluation in male albino
rats following chronic administration of aqueous extract of Fadogia agrestis stem.
Pharmacogn Magazine, 2007; 3: 34-38.

Toyin YM, Adewumi AM, Temidayo OA. Alterations in serum lipid profile of male
rats by oral administration of aqueous extract of Fadogia argrestis stem. Res. J. Med.
Plants 2008; 2: 66-73.

Olson H, Betton G, Robinson D, Thomas K, Monro A, Kolaja G, Lilly P, Sanders J,
Sipes G, Bracken W, Dorato M, Deun KV, Smith P, Berger B, Heller A. Concordance
of toxicity of pharmaceuticals in humans and in animals. Regul. Toxicol. Pharmacol.
2000; 32: 56-67.

Adebayo JO, Adesokan AA, Olatunji LA, Buoro DO, Soladoye AO. Effect of
Ethanolic extract of Bougainvillea spectabilis leaves on haematological and serum
lipid variables in rats. Biokem, 2005; 17: 45-50.

Ashafa AOT, Sunmonu TO and A. J. Afolayan AJ. Effects of leaf and berry extracts
of Phytolacca dioica L. on haematological and weight parameters of Wistar rats. Afr.
J. Pharm. Pharmacol. 2011; 5(2):150-154.

Beckingham 1J, Ryder BD. ABC of diseases of liver panicles and billary System:
Investigation of liver billary diseases. 2001; Brit. Med. J. 322(7281): 33-36.

Hwang YP, Choi CY, Chung CY, Jeon SS, Jeong HC. Protective effects of pverarin
on carbon tetrachloride induced hepatotoxicity .Arch. Pharm. Res. 2007; 30(10);
1309-1317.

Meyer DJ, Harvey JW. Veterinary Laboratory Medicine and Diagnosis W. B.
Saunders Company Philadelphia. 1998.



