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Background: Physalis alkekengi by effective ingredients such as alkaloids, 
glucocorticoids and because of antioxidant property can play a role in homeostasis. The 
aim of this study was to examine the possible effects of fruit extract of P. alkekengi on 
blood homogram.  
Materials and Methods: Forty male rats were divided to control, sham (normal saline) 
and experimental groups (highest, moderate and minimum doses of alcoholic extract). 
Then, the blood samples were taken in order to perform laboratory test by Sysmex 
analyzer, and were analyzed using ANOVA. 
Results: Results showed that the number of red blood cells, hemoglobin, hematocrit 
increased and white blood cells decreased. 
Conclusion: Fruit extract of P. alkekensi is probably effective in treatment of anemia. 
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         Introduction 

lood is an important tissue fluid of the body that is 
composed of two parts: plasma and cellular 
elements [1]. Since the changes in the number of 

blood cells cause diseases [2] and remedies and drugs for 
these diseases are less available, it is necessary to 
examine the traditional herbal medicine. Physalis 
alkekengi belongs to the Solanaceae family that grows in 
Europe and Asia. It has a diuretic and laxative fruit and its 
leaves are tonic and blood purifier [3-6] (Fig. 1). Among 
the effective ingredients of this family such as Physalis 
Alkekengi, we can mention alkaloids, glucocorticoids 
alcoholic substances, niacin (a powerful antioxidant), 
phytonutrients and vitamin C [4-7]. Therefore, the aim of 
this study is to evaluate the effect of the extract of the 
fruit of this plant on blood homogram. 

 
Materials and Methods 

The present study is an experimental research 40 male 
Wistar rats (with mean weight 180±5 g) were divided into 
5 groups of 8 rats including control group receiving no 
drug or substance, sham group receiving daily 0.2 mL 
normal saline, experimental groups receiving highest (0.4 
g/kg), moderate (0.2 g/kg) and minimum (0.1 g/kg) doses 
of alcoholic extract per each. The drug was 
intraperitoneally (IP) injected for 21 days. After 
completion of this process, the blood samples were taken 
in order to perform laboratory test. The amount of factors 
determined by Sysmex CA 6000 (KX21N model, Japan). 
Average results were reported as the mean and standard 
error (Mean±SE) and SPSS-11.5 statistical software, one-
way ANOVA followed by Tukey's test were used to do 
inter-group comparison, while considering p≤0.05 as the 

significance level. Standard method of extraction was 
used to prepare the extract of Physalis alkekengi [8, 9]. 

 

 
 
Figure 1. Physalis Alkekengi 
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Table 1. The effect of different doses of the alcoholic extract of Physalis alkekengi on the blood indexes 

* Significant difference at with the control group (p≤0.05) 
 
Results 

The results show that none of this factors related to 
hemogram was not seen any the significant changes on in 
the sham group compared to the control group. If the 
experimental group, the number of red blood cells (RBC) 
(0.4 g/kg) and hemoglobin (Hb) level in groups (0.2, 0.4 
g/kg) as well as the hematocrit (HCT) (0.1, 0.4 g/kg) 
increased significantly as compared to the control group, 
but the white blood cell count (WBC) (0.1, 0.4 g/kg) 
shows a significant reduction. The changes of these 
factors in other groups and also changes the amount of 
platelets is not seen significantly in all categories (p>0.05) 
(Table 1). 

 
Discussion 
 

This study showed that the extract of this herb 
significantly increased the level of red blood cells, Hb, 
and HCT, as well as reducing the number of WBC (Table 
1).  

The studies on the effect of the extract of Lycium 
barbarum belonging to the Solanaceae family on blood 
homogram indicated that the extract of causes changes in 
the number of white blood cells, RBC, and the Hb marker 
due to having a carotenoids called xanthines (belonging to 
the Physalin family) [10]. Studies conducted on 
glycoalkaloids and solanine in ripe fruits of Physalis 
alkekengi and tomato showed that these compounds cause 
the number of white and red blood cells increase. 
Physalines existed in the hydroalcoholic extract of this 
herb have been effective on the inhibitory activity of 
macrophages and lymphocytes inhibition through 
reducing neutrophils infiltration and inhibition of the 
formation of cytokinins such as IL-6 and IL-12, and these 
activities will lead to the reduction of inflammation. Like 
glucocorticoids, physalines could reduce inflammation [5, 
11]. Physalines weaken immune system and cause 
significant reduction in the conduction of lymphocytes, 
particularly mature T lymphocytes [12-14]. The studies 
on saponins existing in the extract of thyme herb showed 
that the low levels of saponins increases the intestinal 
permeability to molecules such as ferritin, and other 
nutrients such as folic acid which may be effective on 

hemoglobin and hematocrit [10]. Due to the fact that 
alkaloids such as saponins and solanine glycoalkaloids are 
found more in the Physalis alkekengi, these alkaloids, 
especially saponins, can cause an increase in the Hb and 
HCT level, which is consistent with the results of this 
study [11]. Physalis alkekengi extract increases the 
thyroid hormones amount. This hormones increases 
amount of glucocorticoids hormones including cortisol. In 
addition of, the presence of glucocorticoids in the number 
of plants solanaceae is proven [12, 15, 16]. The cortisol 
decrease blood eosinophils and lymphocytes numbers, as 
well as with the destruction lymphoid tissues and cause of 
output the T cells and antibodies cells of the tissues. 
Cortisol increase rate of RBC and cause polycythemia 
[12]. So the decrease of white blood cell and increase the 
RBC does seem logical. The cortisol increases plasma and 
liver hepatic protein and hepatic enzymes and helps to 
oxidation of fatty acids and Physalis alkekengi extracts 
also created make all of these changes [5, 17, 18]. 
Possibly, Physalis alkekengi extract could be of 
therapeutic value for the treatment of anemia, which also 
needs to be examined further. 

 
Acknowledgements 
 
Hereby, we thank and appreciate the Research Deputy of 
Islamic Azad University of Arsanjan, who helped us to 
conduct this approved research (Letter No. 13363). 
 
Authors’ Contributions 
All authors had equal role in design, work, statistical 
analysis and manuscript writing.  
 
Conflict of Interest  
The authors declare no conflict of interest. 
 
Funding/Support 
Islamic Azad University, Arsanjan Branch. 
 
*Corresponding author at: Department of Physiology, Arsanjan Branch, 
Islamic Azad University, Arsanjan, Iran. 
E-mail: shahramyarmahmoudi@yahoo.com

 
 
References 
1. Alvarez-Llamas G, de la Cuesta F, Barderas MG, et al. 

Characterization of membrane and cytosolic proteins of 
erythrocytes. Methods Mol Biol. 2013; 1000: 71-80.  

2. Moschandreou TE. Blood cell-An overview of studies in 
hematology. India: In Tech; 2012. 

3. Vessal M, Mehrani HA, Omrani GH. Effects of an 
aqueous extract of Physalis alkekengi fruit on estrus cycle, 
reproduction and uterine creatine kinase BB-isozyme in 
rats. J Ethnopharmacol. 1991; 34(1): 69-78. 

Platelets (103/ml) Hematocrit (%) Hemoglobin (g/dL) Red blood Cells (106/mL) White blood cells (103/mL) 
                         Groups 
Parameters 

194±4.3 47.5±0.5 15.8±0.2 7.25±0.1 9.5±0.4 Control 
188±3.3 47.6±0.6 15.9±0.2 7.23±0.2 9.30±0.3 Sham 
188±3.6 50.2±0.4* 16.6±0.1 7.55±0.2 7.72±0.3* Experimental (0.1 g/Kg) 
197±5.1 50.8±0.6 17.1±0.2* 7.83±0.2 7.89±0.2* Experimental (0.2 g/Kg) 
 Experimental (0.4 g/Kg) 0.3±8.3 ٭8.05±0.2 *17.4±0.2 *51.5±0.7 191±6.7



The effect of alcoholic extract of the Physalis alkekengi on the blood homogram                                                                                                        Shekar-Foroosh S et al. 

71 
 

4. Qiu L, Jiang ZH, Liu HX, et al. A pair of 3-epimeric 
Physalis from Physalis alkekengi L. var. franchetii. J 
Asian Nat Prod Res. 2008; 10(9-10): 881-5. 

5. Shekar-Forosh S, Ashtiyani SC, Akbar-Pour B, et al. [The 
effect of Physalis alkekengi alcoholic extract on 
concentrations thyroid hormones in rats] Persian. Zah J 
Res Med Sci. 2012; 13(9): 1-7. 

6. Zarei A, Shariati M, Shekar-Forosh S, et al. [The effect of 
Physalis alkekengi extract on the physiologic function of 
organ tissues: A mini-review] Persian. Arak Med Univ J. 
2012; 15(66): 94-104.  

7. Friedman M, Fitch TE, Yokoyama WE. Lowering of 
plasma LDL cholesterol in hamsters by the tomato 
glycoalkaloid tomatine. Food Chem Toxicol. 2000; 38(7): 
549-53. 

8. Zarei A, Ashtiyani SC, Rasekh F, et al. [The effect of 
Physalis alkekengi extracts on lipids concentrations in 
rats] Persian. Arak Med Univ J. 2011; 14(55): 48-55. 

9. Vessal M, Rasti M, Kooshesh F. Modulation of the 
pituitary and basomedial hypothalamic lysyl-
aminopeptidase activities beta-estradiol and/or an aqueous 
extract of Physalis alkekengi fruits. Comp Biochem 
Physiol B Biochem Mol Biol. 1996; 115(2): 267-71. 

10. Amagase H, Farnsworth NR. Are view of botanical 
characteristics, phytochemistry, clinical relevance efficacy 
and safety of Lycium barbaum fruit. Food Res Int. 2011; 
44: 1702-1717. 

11. Teymouri-Zadeh Z, Rahimi S, Karimi-Torshizi MA and 
Omidbaigi RA. Comparison between the effect of thyme, 
coneflower, garlic extracts and virginiamycin antibiotic on 
lipids serum, hematocrit percentage and hemoglobin 
concentration in broilers. J Med Plants. 2009; 8(32): 37-
45. 

12. Guyton A, Hall J. Textbook of medical physiology. 12th 
ed. Philadelphia: W.B. Saunders; 2012. 

13. Nasimi N, Heydari M. The effects of Physalis alkekengi 
fruits alcoholic extract on placenta growth in rat. Azad 
Univ Damghan Biol J. 2008; 1(2): 51-60. 

14. Raeis-Dana M, Parivar K. [A study of the effects of 
aqueous extract Physalis alkekengi on embryonic 
development of pre-pubertal Balb mice] [dissertation]. 
Tehran: Tarbiat Moalem University; 1994: 1-27. 

15. Shariati M, Zarei A. [The study of Physalis alkekengi 
extract on liver function] [dissertation]. Kazeron: Azad 
University of Kazeron; 2006. 

16. Ashtiyani SC, Zarei A, Shariati M, et al. [The effects of 
Physalis alkekengi alcoholic extract on certain plasma 
biochemical factor in rats] Persian. Arak Med Univ J. 
2011; 14(58): 18-25. 

17. Melmed S, Polonsky KS, Larsen R. Williams textbook of 
endocrinology. 12th ed. Philadelphia: W.B. Saunders; 
2011: 341-346. 

18.  Boermans HJ. Plant poisoning in animals. Can Vet J. 
1989; 30(2): 189-190. 

 

Please cite this article as: Shekar-Foroosh S, Yarmahmoudi H, Eftekhari H, Zarei A, Changizi-Ashtiyani S, Rezaei A, Azizi M. An 
investigation on the effect of alcoholic extract of Physalis alkekengi on blood indexes in rats. Zahedan J Res Med Sci. 2014; 16(10): 69-71. 


