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Abstract: This study was designed to investigate the effects of ethanolic extract of Xylopia aethiopica (Dunal) A. Rich on 

the expressions of splenic tumour necrosis factor-alpha receptor superfamily 8 (TNFRSM8), CD3 and CD20 in Wistar rats 

with induced acute inflammation by injection of turpentine oil (TURP). The splenic TNF-alpha receptor superfamily 8 

(TNFRSM8), CD3 and CD20 were identified through qualitative immunohistochemical staining. The results revealed that the 

extract reduced the expressions of TNFRSM8, CD3 and CD20 in the spleen of Wistar rats. In summary, the results of the 

present study showed that prophylactic oral administration of the fruit of X. aethiopica (Dunal) A. Rich could have protective 

effects on splenic tissues exposed to TURP-induced acute inflammation. 
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1. Introduction 

Cell survival, apoptosis, proliferation and differentiation 

have been established to be influenced by the activations of 

the tumour necrosis factor-alpha receptor (TNFR) members 

[1]. The expression of TNF-alpha receptor superfamily 8 

(TNFRSM8) (otherwise known as CD30) commonly initiated 

by the activations of CD3 and CD20 has been associated with 

increased risks of non-Hodgkin lymphoma, perhaps through 

the activation of nuclear factor kappa beta (NF-kappaB) 

transcription factor by tumour necrosis factor-alpha (TNF-

alpha), a pro-inflammatory cytokine that is critical in 

inflammatory and apoptotic responses in uncontrollably cell 

proliferation and cancer progression [2, 3]. Modulation of 

TNF-alpha secretion and the functions of their TNFRs can be 

innovative targets in therapeutic prevention, management and 

treatment of a variety of diseases associated with immune 

disorders. The use of herbs has been recommended to be an 

approach in the modulation of cytokine expressions [4]. 

Turpetine oil (TURP) is a natural derivative of resin from 

pine trees (Pinus spp.). It is largely composed of monoterpenes 

and pinene [5]. Earliest works by Berenblum (1935) and Fuchs 

(1966) had, respectively, reported that dermal application of 

TURP on mice resulted in thickening of skin and loss of hair 

and the intramuscular injection in rat resulted in 

immunotoxicity, a pathological disorder that was characterised 

by inflammation and damage of granulation structures of 

macrophages [6, 7]. Also, repetitive injections of TURP into 

rats lead to a rise in the dry weight of the adrenals, liver, 

spleen, and involution of the thymus; changes that were akin to 

those observed in the tumour-bearing rat [8]. Nevertheless, 

TURP has been used medicinally as an aroma-therapeutic agent 

in the treatment of symptoms related to common cold and in the 

prevention of bovine babesiosis [9, 10]. The reported therapeutic 

claims might be owing to its pro-inflammatory and immune-

stimulatory potential at relatively lower dose. Prophylactic and 

therapeutic administrations of some botanical extractives have 

been reported to significantly alleviate oxidative stress and acute 

inflammation induced by single injection of TURP in 

experimental rats [11, 12]. Consequently, TURP-induced acute 
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inflammation has been used as an experimental model for 

variety of inflammatory diseases [12–14]. Several studies have 

revealed that the botanicals and phytochemicals such as 

cannabis, resveratrol, curcumin, catechins etc. modulate the 

secretions of multiple cytokines [12, 15-17]. 

The fruit of X. aethiopica (Dunal) A. Rich has been used 

in orthodox medicine in various regions of West Africa for 

the management of various diseases associated with 

dysfunctional inflammatory response [12]. Despite the wide 

acceptance of X. aethiopica (Dunal) A. Rich in orthodox 

medicine, its mode of actions with respect to the expressions 

of cytokine bio-signalling is considerably less understood. 

Thus, the aim of this study was to investigate the effect of 

oral administration of ethanolic extract of the dried fruit of X. 
aethiopica (Dunal) A. Rich on the inhibition of the 

expressions of splenic TNF-alpha receptor superfamily 8, 

CD3 and CD20 in Wistar rats with acute inflammation. 

2. Methodology 

2.1. Plant Materials 

The fruits of X. aethiopica (Dunal) A. Rich (Annonaceae), 

commonly called Negro pepper or Ethiopia pepper and 

locally known in Hausa as Kimbaa, in Igbo as Uda and in 

Yoruba as Erínje or Èèrù were collected from different 

locations in the North Central Region of Nigeria. The 

samples were authenticated at the Department of Plant 

Biology, University of Ilorin with the voucher number 

UIH001/1089. Powdered sample of the fruit of X. aethiopica 

(Dunal) A. Rich was extracted in ethanol for seventy-two 

hours with intermittent shaken with the aid of a shaker. The 

mixture was filtered using filter paper to remove the solutes 

and extractant from the plant residue. The crude extract was 

dried under vacuum using rotary evaporator. 

2.2. Animal Handling 

Fifteen (15) Wistar rats were randomly divided into three 

different groups with five animals per group: A (control), B 

(induced + extract administration) and C (induced with no 

extract administration). Daily dose of 100mg/kg of the 

extract prepared in 5% dimethylsulphoxide (DMSO) solution 

was administered orally for fourteen days to the animals in 

group B. On the fifteenth day of the experiment, the rats were 

injected with 0.1 ml of normal saline (group A) or 0.1 ml of 

TURP, (groups B and C) to induce acute inflammation. 

Seventeen hours after the TURP injection, fasted animals in 

all the groups were sacrificed under diethylether anaesthesia. 

The spleens were excised, washed twice with 10% 

formaldehyde to remove residual blood. A slice of each 

spleen was taken and fixed in 10% formaldehyde and 

randomly processed for immunohistochemical examinations. 

2.3. Immunohistochemical Analysis 

The qualitative immunohistochemical analysis on the 

spleens was carried out at the Histopathology section of the 

University of Ilorin Teaching Hospital, Ilorin. The principle 

is based on the interaction of the monoclonal antibodies of 

TNFRSM8, CD20 and CD3 with the intracytoplasmic 

portion of the specific antigens expressed by the spleen. 

3. Results 

 

 

 

Figure 1. Photomicrograph of splenic TNFRSM8 of Wistar rats 
administered ethanolic extract of X. aethiopica (Magnification×40). 

(A) Control (B) Ethanolic extract 100mg/kg body weight (C) Induced 

control showing higher expression of tumour necrosis factor receptor 

(TNFRSM8). Arrow indicates the TNFRSM8 immunopositivity in the 

basement membrane (BM), (RP) represents red pulp, (T) represents 

trabecula, and (WP) represents white pulp. 

Immunohistochemistry staining of the spleen showed 

significantly higher immunopositivity of TNFRSM8 in the 

splenic basement membrane of the rats in the group that 

received the TURP injection without prior administration of 

the extract with significant architectural distortion in contrast 

to the animals in the control group. Lesser distortion was 
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identified in the architecture of the animals in the group with 

prior administration of the extract (Figure 1). The results 

presented in Figures 2 and 3 showed the suppressive effect of 

the pre-treatment of ethanolic extract of the fruit of X. 
aethiopica (Dunal) A. Rich on the activations of CD3 and 

CD30 in the spleen. Single injection of TURP significantly 

increased the expressions of CD 20 and CD 3 compared to the 

control. However, oral administration of the ethanolic extract 

at 100mg/kg body weight suppressed the expressions of CD3 

and CD30 to levels comparable to those in the control. 

 

 

 

Figure 2. Photomicrograph of splenic CD 3 of Wistar rats administered 
ethanolic extract of X. aethiopica (Magnification×40).  

(A) Control (B) Ethanolic extract 100mg/kg body weight (C) Induced 

control showing higher expression of T lymphocytes. Arrow indicates the 

CD3 immunopositivity in the basement membrane (BM), (RP) represents 

red pulp, (T) represents trabecula, and (WP) represents white pulp. 

 

 

 

Figure 3. Photomicrograph of splenic CD 20 of Wistar rats administered 
ethanolic extract of X. aethiopica (Magnification×40).  

(A) Control (B) Ethanolic extract 100mg/kg body weight (C) Induced 

control showing higher expression of B lymphocytes. Arrow indicates the 

CD20 immunopositivity in the basement membrane (BM), (RP) represents 

red pulp, (T) represents trabecula, and (WP) represents white pulp. 

4. Discussion 

The spleen plays vital roles in immune modulation. It is 

the largest lymphoid organ in the body. Induction of 

inflammatory response by TURP had been shown to affect 

the expressions of splenic proteins that are involved in iron 

homeostasis [18]. The most common causes of splenic 

abnormalities include release of inflammation-induced 

signaling molecules, infiltration with cancer cells, liver 
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diseases, splenic vein thrombosis and infections [19-21]. 

Splenic abnormalities include splenomegaly, splenic 

involution and asplenia. Irrepressibly expressions of T cells 

have been connected with the mechanisms responsible for 

splenomegaly [22]. Moreover, hyperactivation of splenic 

macrophages and secretions of pro-inflammatory and pro-

fibrogenic factors such as IL-1β, IFN-γ, TNF-α and TGF-β1 

had also been presented as potential facilitators of cirrhosis-

associated hypersplenism [23, 24]. Various plant extractives 

have been used in the treatment of disorders associated with 

inflammatory response. The proposed mechanisms of action 

include polarisation of the TH0 lymphocyte population 

towards the expression of TH1 immune response and 

modulation of expressions of pro-inflammatory cytokines 

and anti-inflammatory cytokines [12, 25-27]. 

Acute inflammation occurs as an instant and rapid 

response to infections or injuries; the response may involve 

the activation of an immune response which must be 

terminated when it is no longer needed, as its hyper-

activations may result in chronic inflammation, and 

cellular/tissue destruction [28, 29]. Appropriate functioning 

of anti-inflammatory mediators, pro-inflammatory receptor 

antagonists, cytokine receptors and apoptosis of pro-

inflammatory cells are crucial in regulation of inflammation 

responses; elsewise, hyper-activations of immune response 

could lead to the evolution of inflammatory pathologies most 

especially autoimmune diseases. Various remedies such as 

steroids, non-steroidal anti-inflammatory drugs, neutralising 

monoclonal antibodies and a number of botanicals and 

phytocompounds have been exploited as anti-inflammatory 

agents to keep inflammation in check beyond the 

physiological requirement [30]. Ethnobotanically, the fruit of 

X. aethiopica (Dunal) A. Rich has been used medicinally and 

different claims had been attributed to its medicinal 

properties. The metabolomic profiling of the fruit extractives 

showed the presence of many anti-inflammatory 

phytocompounds such as ferentinide, betulin, hydrocortisone 

acetate β-pimaric acid, xylopic acid (kaur-16-ene), quercetin, 

chlorogenic acid, ellagic acid, caffeic acid, rutin, apigenin 

and kaempferol [31]. Earlier reports on the suggestive anti-

inflammatory properties of X. aethiopica (Dunal) A. Rich 

associated its analgesic and antipyretic effects to the 

inhibition of synthesis and release action of pro-

inflammatory molecules [32]. TNF-alpha, for instance, exerts 

its effects via TNF-alpha receptors (TNFRs) which are 

expressed by all nucleated cells [33]. Moreover, botanicals 

and phytocompounds such as saponins, terpenoids and 

phenolics have been reported to modulate the immune cell 

proliferation through their actions on cytokine receptors, 

activities of cytokines, and other mediators of immune 

response [1, 15-16]. In the present study, the ethanolic extract 

at 100mg/kg of body of rat was shown to decrease the 

expression of TNFRSM8 in the spleen of rats with acute 

inflammation, compared to the induced control. There was a 

notable decrease in the expressions of CD3 (T cells) and 

CD20 (B cells). The acute inflammation was induced by 

single injection of TURP, an essential oil from pines that has 

been demonstrated to initiate inflammatory response [5]. The 

decrease in the expression of the TNFRSM8 in groups A and 

B is believed to be linked to the lesser activations of T cells 

and B cells [34]. 

5. Conclusion 

The results of the present study provide experimental 

validation that prophylactic administration of X. aethiopica 

(Dunal) A. Rich could protect against splenic damage that 

could be caused by exposure to pro-inflammatory inducers 

through modulation of the expressions of T cells and B cells. 

The study suggests that regular consumption of the fruit of X. 
aethiopica (Dunal) A. Rich could be encouraged in the 

management of diseases associated with immune disorders. 

Nonetheless, additional investigations are needed on safely 

use of the fruit as medication. Further study on the possible 

mechanism of action of the extract and the signaling pathway 

is similarly recommended. 
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