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Abstract 

      Traditional folk medicine is applied in the treatment of diversity chronic and acute 

conditions all over the worlds.  This study was carried out to assess the capability of 

aqueous beetle cocoon extract (Lorinus maculates F.) commonly known as (Tihan) in 

stimulating immune  response. Adult mice (5 in each group) were divided into two groups: 

the first one orally administered with 150 mg/kg and the second group received normal 

saline as a control group for 14 days. Bone marrow and spleen were proceed for mitotic 

index and phagocytosis estimated. The results showed a significant increase in mitotic 

index and phagocytosis in treaded mice in comparing with the negative control. These 

results concluded that Tihan has a potential role in innate immune response. 

Key words: Larinus maculates F, phygocytotic index, mitotic index. 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/
http://www.ihsciconf.org/


IHSCICONF 2017                                                                                           Special Issue 

Ibn Al-Haitham Journal for Pure and Applied science              https://doi.org/ 10.30526/2017.IHSCICONF.1783         
                                 
 

 

For more information about the Conference please visit the websites:   

http://www.ihsciconf.org/conf/ 

   www.ihsciconf.org 

Biology|154 
 

 

Introduction 
         Over years, the expansion and mass syntheses of chemically drugs have developed 

health care all over the word. However, wide section in many countries still uses traditional 

physicians for their primary care. The most reasons for using folk remedy are that it is more 

affordable, economical and alleviates concerns about the adverse effects of chemical drug. 

Moreover, usage of folk medicine increases when conventional medicine is unsuccessful in 

the cure of illness, such as in cancer [1]. Traditional treatment provide valuable health care 

facility whether individuals have physical or economic admission to allopathic prescription, 

and it is a prosperous universal saleable enterprise [2].   

      Cocoon shell produced by salivary glands beetle larva of Larinus maculates F from 

Curculionidae family. Known in Iraq as (Tihan) and in other countries (Iran and Syria) 

known as Trehala manna (Shekar tighal). People commonly use it in treatment of 

respiratory system diseases and viral or bacterial infection because of its potential ability in 

activation of immune system [3]. Additionally to its ability in purgative, antitussive, anti-

asthmatic, febrifuge, anti-infective, and antioxidant properties which make it largely used 

in Iranian folk treatment [4].  Karam and Hamedi [5] have reported the contains of water 

Trehala manna which is a different water soluble polysaccharides with variety structure and 

molecular weight. However, there is incomplete understanding regarding its analysis 

compound and its effects in immune system. For our knowledge, this is the first study in 

this aspect by using Iraqi Tihan and farther studies are needed to elucidate its different 

properties.    

Materials and Methods: 

Beetle cocoon extract preparation 
     Tihan cocoon shells were obtained from local shelf market (Iraq/Baghdad), identified by 

expert in Iraqi Natural History Museum (Figure 1). For hot aquatic extract [6]; cocoons 

were firstly emptied from inside insect, grounded using a laboratory electric grinder. 10 g 

from the powder dissolved in 100 ml of distal water using heating stirrer for two hour. The 

solution was centrifuged at 4000 rpm for 30 min and the supernatant then filtered and dried 

using incubator at  temperature of 37º C for two days.  A dose of 150 mg/kg were prepared 

and kept at 4C.     

                                    

Figure (1): Morphology of cocoon shell (Tihan) and Larinus maculates F 
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Experimental design: 
     Adult male albino mice (6-8 week age) were obtained from College of Education for 

Pure Sciences / Ibn Al-Haitham  animal house for  Department of Biology.  All animals 

were housed for 7 days for adaptation before beginning the experiments. The animals were 

maintained at a temperature of 23 – 25°C with 12 hours light provided per day. They had 

free excess to food (standard pellets) and water. Animals mice were divided into two 

groups; the first group were administered 0.2 ml of normal saline (0.9%Nacl) as a control 

group, while the second group administered 150 mg/kg/bw for 14 days of Tihan aquatic 

extract. 

  

Determination of mitotic  Index:  

     Mitotic  index was determined for cells obtained from bone marrow and spleen; 

according to Allen et al., [7]. The cells of bone marrow and spleen collected using insulin 

syringe and gently suspended, centrifuged at 2000 rpm/min for 10 minutes). Cell pellet was 

then suspended in 5 ml of KCl; 0.075 M and incubated in a shaking water bath at 37°C for 

30 min. after centrifuging at 3000 rpm/min for 10 min. pellet was fixed and 3-4 drops of 

cells were dropped on the slide and stained with Giemsa stain. Slides were observed under 

oil emersion lens (100X), and the percentage of mitotic index was calculated as the 

following: 

𝑀1 = number of dividing cell / total number of cells   100 

Determinations of phagocytotic index: 

    Macrophages were isolated from peritoneum as described by Lin et al., [8]. 

Macrophages were collected from peritoneum by syringe and placed in tube, centrifuged at 

2000 rpm/min for 5 minutes. The supernatant was discarded and pellet washed 3 times with 

Hanks buffer and Phagocytotic index was calculated as the following: 

𝑃1 = number of phagocytic cells / total number    100 

Statistical analysis  

The statistical analysis was performed using Minitab 16 (Minitab Ltd, Coventry, UK). 

Differences between groups were determined using Students t-test. Data were expressed as 

mean and standard error and difference were accepted at p ≤ 0.05. 

 

Results  

Determination of mitotic Index:  

The mitotic  index of spleen cells in control mice was significance increased (58% ± 0.49) 

compared with control group (30%  ± 0.63) as shown in Figure 2.  
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Figure (2): Mitotic index from bone marrow cells in albino male mice treated with aqueous 

extract of Tihan (Larinus maculates) and control group (normal saline). Data express as 

mean ± standard error.  

 

 In bone marrow cells no significance difference between treatment (48% ± 0.37) and 

control group (54% ± 0.44) was as shown in Figure 3 

 

 

Figure (3): Mitotic index from Spleen cells in albino  male mice treated with aqueous 

extract of Tihan (Larinus maculates) and control group (normal saline). Data express as 

mean ± standard error. * P ≤ 0.05 
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Determinations of phagocytotic index: 

  The results of phagocytotic index shown interesting highly significant increased 26.81% ± 

0.92 compared with control group 6.19 ± 1.05 as shown in Figure 4 

 

 

 Figure (4): Phagocytotic index of peritoneum Macrophages in albino  male mice treated 

with aqueous extract of Tihan (Larinus maculates) and control group (normal saline). Data 

express as mean ± standard error. * P ≤ 0.01 

Discussion 
     The results of this study showed a significant increase in the phagocytosis index (PI) 

after treatment with the  aqueous extract of cocoon   Larinus maculates  ( Tihan) (150 mg 

/ kg) for 14 days. The (PI) was( 26.81%) compared with control group (6.19%). This 

increase can be attributed to the effect of the active component of the extract in stimulating 

the phagocytosis by stimulating the release of some attractive cellular mediators  

specifically  TNF and IL-1  which stimulates macrophage cells, including  neutrophiles  to 

leave the bloodstream to the peritoneal cavity [9]. The extract contains Polysaccharide 

acids (Data not show) which several studies have indicated the role of polysaccharides in 

increasing the phagocytotic index, whether these polysaccharides  derived from plant 

extracts [10] or edible fungus [11]. These results  agree with   present study ,that reflect the   

therapeutic application of aqueous extract of Tihan especially against infectious diseases. 

The results of this study showed that there was a significant increase in splenic cell division 

in the group of mice treated with aqueous extract of Tihan   (58%) compared  with 30% in  

control group. This indicates the role of polysaccharides in the extract of the cocoons in 

stimulating the mitotic activity of the spleen cells, as many studies have indicated the role 

of polysaccharides, including PHA in stimulating the divisional activity of T- lymphocytes 
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as its role is similar to the role of IL-2, which stimulates the T-lymphocytes division and 

multiplication [12]. The effects of polysaccharides are also shown to stimulate the 

production of IL-2, which also plays a role in the activation of NK cells [13] as well as its 

role in T cell division. This indicates the role of polysaccharides in the development of 

immune function and its potential for therapeutic applications such as bacterial infections 

and cancer diseases [14; 15].  

The results of this study showed a non significant decrease in bone marrow mitotic index   

compared with control (48% and 54%) respectively. This may be due to the concentration 

of the extracted dose used in this study, which significantly affected splenic cell division 

comparing with the division of bone marrow cells, and that such effects can be a kind of 

privacy to a particular organ without the other organs because of the difference in the 

location of immune cells in different lymphatic tissues [16]. 

Thus, we concluded  that the high PI of phagocytes   and the MI of  splenic cell   after 

treatment with the  aqueous extract of Tihan can provide an indication of its role in 

modulating  the immune response and it  can be used  in therapeutic applications against 

many pathogens. 

References 

[1] P.A. Cohen ;  Ernst,   E., Safety of herbal supplements: a guide for cardiologists, 

Cardiovasc Ther., (28), (4),. 246-53. 2010 

 [2] M. Evans; A. Shaw, E. A.Thompson; S.Falk; P.Turton; T.Thompson, and D. Sharp, , 

Decisions to use complementary and alternative medicine (CAM) by male cancer patients: 

information-seeking roles and types of evidence used, BMC Complem. and Altern. 

Medic.,  (7), 25-29. 2007 

[3]A. Hamedi ; S. Farjadian ; M.R. Karami, Immunomodulatory properties of Trehala manna 

decoction and its isolated carbohydrate macromolecules. J. Ethnopharmacol., (13),.121-126. 

2015 

[4] M.S.Amiri; M.R. Joharchi,; Ethnobotanical investigation of traditional medicinal plants 

commercialized in the markets of Mashhad, Iran. Avicen. J. Phytom., (3),. 254-271. 2013 

[5] M. Karam; A. Hamedi,; Structure elucidation of water-soluble polysaccharides of Trehala 

Manna,  Res. Pharm. Scien., (7),. (5). 2012   

[6] G. DeFoliart, South west Asia. In: DeFoliart,G. (Ed),  The human use of insects as food 

resource :A bibliographic account in progress.  Wisconsin-Madison., 1-23. (2002) 

[7] J.W. Allen; C.F. Shuler; R.W. Menders; S.A. Olatt,; A simplified technique for in vivo 

analysis of sister chromatid exchange using 5- bromodeoxy uridine tablets. Cytogenet. Cell, 

Genet., (18),. 231-237. 1977  

[8]Lin J.J.; Lu K.W.; Ma Y.S.;Tang  N.Y.; Wu  P.P.;Wu  C.C.; Lu  H.F.; Lin  J.G.,  Chung 

J.G., Alpha-phellandrene, a natural active monoterpene, influences a murine WEHI-3 

leukemia model in vivo by enhancing macrophague phagocytosis and natural killer cell 

activity, In Vivo, , (28),.583-588. 2014 

https://doi.org/
http://www.ihsciconf.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=20633025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ernst%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20633025
https://www.ncbi.nlm.nih.gov/pubmed/20633025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamedi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25571848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farjadian%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25571848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karami%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=25571848


IHSCICONF 2017                                                                                           Special Issue 

Ibn Al-Haitham Journal for Pure and Applied science              https://doi.org/ 10.30526/2017.IHSCICONF.1783         
                                 
 

 

For more information about the Conference please visit the websites:   

http://www.ihsciconf.org/conf/ 

   www.ihsciconf.org 

Biology|159 
 

[9] A. Matsukawa; T.Yoshimura; T. Maeda; T.Takahashi  ; S. Ohkawara; M. Yoshinaga; 

Analysis of the cytokine network among tumor necrosis factor. interleukin- 1 , interleukin- 8, 

and interleukin- 1 receptor antagonist in monosodium urate crystal- induced rabbit arthritis, 

Lab. Invest., (78),. 559. 1998 

 

[10] F.Yang; Y.Shi; J.Sheng; Q. Hu,; In vivo activity of polysaccharides derived from 

Chlorella pyrenoidosa, Euro.food Res.Technol., (224),. (2),. 225-228. 2006 

[11] Y.Yin; W.Fu; M.Fu; G.He; L.Traore, , The immune effects of edible fungus 
polysaccharides compounds in mice, Asia Pac J Clin Nutr., (16),. (1),.258-1260. 2007 

[12] M. Johnson and B.A. Forres Regulation of lymphokine production by arginine 

vasopressin and oxytocin: modulation of  lymphocyte function by neurohypophyseal 

hormones, J. Immunol., (135), 773- 775. 1985 

[13] J.Chen; X. Zhu; L Yang; Y. Luo; M.Wang; X.Liu; k.Liang  and X. Gu, Effect of 

Glycyrrhiza uralensis Fisch polysaccharide on growth performance and immunological 

function in mice in Ural city,Xinjiang, Asian Pac. J.Trop.Med., (9), (11), 1078-1083. 2016 

[14]Wachtel-Galor S, Benzie IFF, Herbal Medicine: An Introduction to Its History, Usage, 

Regulation, Current Trends, and Research Needs. In: Benzie IFF, Wachtel-Galor S, editors. 

Herbal Medicine: Biomolecular and Clinical Aspects. 2nd edition. Boca Raton (FL), CRC 

Press/Taylor & Francis, 2011.  

[15] S. H. Mutlag; M. N.  Hamad; I. S.  Abbas and S. H. Ismael The evaluation of Ethyl 

acetate fraction of Cressa cretica effect on mitotic index and micronucleus frequency in 

mice, Int.J.Pharm.Sci.Rev.Res., (45). (1).147-150. 2017 

[16] A.M. Stanisz; D. Befus and J. Bienenstock Differential effects of vasoactive 

intestinalpeptide, substance P, and somatostatin on immunoglobulin synthesis and 

proliferation by      lymphocytes from peyer's patches, mesenteric lymph nodes, and spleen, 

J. Immunol., (136), 152- 156. 1986   

 

 

 

 

 

  

https://doi.org/
http://www.ihsciconf.org/

