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หลักการและวัตถุประสงค์: Cratoxylum formosum (CF) 
หรือติ้วขาว มีรายงานว่ามีคุณสมบัติต้านอนุมูลอิสระและต้าน
การอักเสบ แต่มีข้อมูลเพียงเล็กน้อยที่แสดงให้เห็นถึงผลของติ้ว
ขาวต่อความดันเลือดและคุณภาพของสเปิร์ม ดังน้ันการศึกษา
ครั้งนี้จึงมีวัตถุประสงค์เพื่อประเมินผลของสารสกัดติ้วขาวต่อ
ความดันเลือด คุณภาพของสเปิร์มและภาวะเครียดออกซิเดชัน
ในหนูขาวที่ถูกชักน�ำให้เกิดความดันเลือดสูงด้วยแอลเนม 
(L-NAME)
วธิกีารศกึษา: หนขูาวเพศผูถ้กูแบ่งออกเป็น 3 กลุม่ (8 ตวั/กลุม่) 
ได้แก่ กลุ่มควบคุม กลุ่มความดันเลือดสูง (L-NAME) และกลุ่ม
ความดันเลือดสูงท่ีได้รับสารสกัดติ้วขาว 100 มก./กก. น�้ำหนัก
ตัว/วัน (CF100) กลุ่มความดันเลือดสูง หนูขาวถูกให้แอลเนม
ขนาด 40 มก./กก. น�้ำหนักตัว ในน�้ำด่ืมเพื่อชักน�ำให้เกิดความ
ดันเลือดสูง เป็นเวลา 5 สัปดาห์ ใน 2 สัปดาห์สุดท้าย หนูขาว
ในกลุ่ม CF100 ถูกป้อนด้วยสารสกัดติ้วขาวขนาด 100 มก./
กก. น�้ำหนักตัว เมื่อสิ้นสุดการทดลอง ความดันเลือดขณะหัวใจ
บีบตัว น�้ำหนักตัว อัณฑะและท่อพักอสุจิถูกวัด การนับสเปิร์ม
ถูกด�ำเนินการ
ผลการศกึษา: หนทูี่ได้รบัแอลเนม เพิ่มความดันเลือดขณะหัวใจ
บีบตัว และลดการเคลื่อนท่ีและความเข้มข้นของสเปิร์มอย่างมี
นัยส�ำคัญทางสถิติ (p<0.05) นอกจากน้ียังพบว่ามีการเพิ่มขึ้น
ของการผลิตซูเปอร์ออกไซด์ในหลอดเลือดอย่างมีนัยส�ำคัญทาง

Background and Objective:  Cratoxylum formosum 
(CF) or Taew Kaao has been reported to have strong 
antioxidant and anti-inflammatory properties. Little 
information regarding the effect of CF on blood                   
pressure and sperm quality is demonstrated. This 
study proposed to evaluate the effect of CF extract 
on blood pressure, sperm quality and oxidative stress 
in L-NAME-induced hypertensive rats.
Methods: Male Sprague-Dawley rats were divided into 
3 groups (8/group); control, L-NAME and hypertensive 
treated with CF extract 100 mg/kg BW/day (CF100) 
groups. Hypertensive group, rats were orally treated 
with L-NAME 40 mg/kg BW/day in their drinking water 
to induce hypertension for 5 weeks. In the last 2 
weeks, rats in CF100 group were orally treated with 
CF extract at dose 100 mg/kg BW. At the end of study, 
systolic blood pressure (SBP), body, testes and                     
epididymis weights were measured. Sperm counting 
was performed.
Results:  L-NAME treated rats significantly increased 
SPB, and decreased sperm motility and concentration 
(p<0.05). Additionally, increased vascular superoxide 
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สถิติ (p <0.05) ซ่ึงบ่งช้ีว ่ามีการเพิ่มขึ้นของภาวะเครียด
ออกซเิดชนัในสตัว์ทดลองรปูแบบนี ้ในขณะทีไ่ม่มคีวามแตกต่าง
อย่างมีนัยส�ำคัญในน�้ำหนักตัว น�้ำหนักอัณฑะและท่อพักอสุจิ
ระหว ่ า งกลุ ่ มทดลอง  สารส กัดติ้ วขาว  ช ่ วยบรร เทา
กาiเปลี่ยนแปลงของคุณภาพของสเปิร ์มและภาวะเครียด
ออกซิเดชันในหนูที่มีความดันเลือดสูง
สรปุ: การศกึษาครัง้นีช้ีใ้ห้เหน็ว่าการชกัน�ำความดนัเลอืดสงูด้วย
แอลเนม ส่งผลต่อการเคลื่อนท่ีและความเข้มข้นของสเปิร์ม ซ่ึง
อาจเกี่ยวข้องกับการลดการไหลเวียนของเลือดไปยังอวัยวะ
สบืพนัธุแ์ละการเพิม่การผลติอนมุลูอสิระในหลอดเลอืด สารสกดั
ติว้ขาวสามารถบรรเทาการเปลีย่นแปลงเหล่านีไ้ด้ด้วยคณุสมบตัิ
ต้านอนุมูลอิสระ

ค�ำส�ำคัญ: ติ้วขาว, ต้านอนุมูลอิสระ, ความเข้มข้นและการ
เคลื่อนที่ของสเปิร์ม, ภาวะเครียดออกซิเดชัน

production was found in L-NAME treated rats (p<0.05), 
indicating increased oxidative stress in this animal 
model. There is no significant difference in body 
weight, testis and epididymis weight among                                 
experimental groups. CF extract alleviated the                          
alterations of sperm quality and oxidative stress in 
hypertensive rats.
Conclusion: This study suggests that L-NAME induced 
hypertension affects sperm motility and sperm                   
concentration. This might be related to decreased 
blood flow to the reproductive organs and increased 
vascular reactive oxygen species production. CF extract 
can alleviate these alterations via its antioxidant 
property.

Keywords: Cratoxylum formosum, Antioxidant, Sperm 
concentration and motility, Oxidative stress

Introduction
	 Hypertension is the most common chronic                    
disorder which blood pressure in arteries is elevated. 
It is considered as a major public health problem that 
affects more than 25% of the general population 
around the world1. It is the main cause of morbidity 
and mor ta l i t y  o f  people  assoc ia ted w i th                                             
cardiovascular disorders and also affects to organ 
damage by increasing reactive oxygen species                       
generation2. Additionally, hypertension  associated 
with an impairment of male sexual function has been 
suggested  since alterations in the testicular                            
morphology and reproductive function in hypertensive 
patients has been revealed4,5. Nω-nitro-l-arginine 
methyl ester hydrochloride (L-NAME, nitric oxide    
synthase inhibitor) induced-hypertension has been 
reported to associate with oxidative stress6,7. Akinyemi 
and coworkers showed a significant decrease in serum 
total testosterone and epididymal sperm progressive 
motility in L-NAME hypertensive rats that was                        
consistent with local and systemic oxidative stress8. 
Recently, reductions of plasma testosterone,                           
testicular sperm number, epididymal sperm number 
and sperm progressive motility, and an increase in 
oxidative stress have been demonstrated in the 
L-NAME hypertensive rats. 
 	 [Cratoxylum formosum (CF)(Jack) Dyer; Guttiferae] 
or Teaw kaao in Thai is widely consumed as dietary 
and herbal plant in Thailand, especially in the                      
Northeast region . It has been used as Thai                                     

traditional medicine for the treatments of indigestion, 
bacterial infection, inflammation, asthma and blood 
disorders 9-11.  Furthermore,  ant iox idant and                                
anti-cancer of CF have been demonstrated in both 
vivo and vitro studied12. Nowadays, there is no                      
evidence regarding its effect on blood pressure and 
testicular function in L-NAME hypertensive rats. This 
study was designed to evaluate the effect of CF extract 
on blood pressure and sperm quality in L-NAME-                  
induced hypertensive rats.

Methods
Chemicals
L-NAME was obtained from Sigma-Aldrich Corp. (St. 
Louis, MO, USA). 

Plant preparation 
	 Fresh leaves of CF were collected from local 
agricultural fields in Khon Kaen province, Thailand. 
The leaves were weighed, chopped and boiled in 
distilled water for 30 minutes, then filtrated. The       
filtrates were dried into powder using a freeze dryer 
(Labconco, USA). The extraction process yielded              
residues of 11.5% per dry weight of CF13. The crude 
extract was kept in a light-protected container and 
stored at -20 °C until used. CF extract was received 
from Assoc. Prof. Dr. Laddawan Senggunprai,                            
department of Pharmacology, faculty of Medicine, 
Khon Kaen university.     
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Animals
	 Male Sprague-Dawley rats weighing 180-220 g 
were purchased from Nomura Siam International Co., 
Ltd., Bangkok, Thailand. Rats were housed in the HVAC 
(Heating, Ventilation and Air-Conditioning) System 
(23±2 °C) with a 12 h dark-light cycle, and free access 
to food and water at Northeast Laboratory Animal 
Center. All procedures were complied with the                                  
standards for the care and use of experimental animals 
and approved by Animal Ethics Committee of Khon 
Kaen University, Khon Kaen, Thailand (IACUC-KKU 
48/2561).

Experimental designs
	 After one week of acclimatization, the animals 
were randomly divided into 3 groups (8/group).                   
Control group, rats were orally received distilled       
water throughout the experiment. L-NAME group, rats 
were given L-NAME 40 mg/kg BW/day in their drinking 
water for 5 weeks and intragastrically administered 
with water (vehicle). L-NAME + CF extract group, rats 
were given L-NAME 40 mg/kg BW/day in their drinking 
water for 5 weeks and intragastrically administered 
with CF extract at dose 100 mg/kg BW/day for the last 
2 weeks. At the end of experiment, systolic blood 
pressure of all groups was measured by tail-cuff 
plethysmography method ( I ITC/Life Science                                    
Instrument model 229 and model 179 amplifier; 
Woodland Hills, CA, USA). The animals were                             
habituated with the apparatus before taking the                                   
measurements. The blood pressure value was                       
detected and recorded. The mean value of three 
replications was expressed from each rat. Then, rats 
were anesthetized with thiopental sodium 40 mg/kg 
intraperitoneal injection. The testis and epididymis 
were rapidly removed and weighted for using in sperm 
measurements. Carotid artery was collected for                    
detecting superoxide production.

Body and organ weight measurements
	 The body weight was measured in weekly 
throughout the experiment by electrical balance. 
After rats were sacrificed, the testis and epididymis 
were immediately removed and weighed to calculate 
absolute weight and an organo-somatic indices (OSI).
OSI = 100 x organ weight (g)/body weight (g)

Sperm quality parameters
	 The sperm was collected immediately after a rat 

was sacrificed. Briefly, the right cauda epididymis was 
cut, and sperm was released onto a sterile clean glass 
slide. The sperm was diluted with 4 mL phosphate 
buffered saline (PBS) (pre-warm 37°C), mixed thor-
oughly and suck 10 µL of the solution drop onto 
hemocytometer after that covered with a 24 × 24 
mm coverslip. Examination under a light microscope 
at 400× magnification to evaluate the sperm concen-
tration and motility. The data were expressed as 
percentage of sperm motility. 

Assay of vascular superoxide production
	 The carotid artery was rapidly removed and 
cleaned off connective tissue on normal saline. The 
vessel was cut into about 1 cm length and incubated 
with 940 µL oxygenated bicarbonate solution at 37 
ºC for 30 minutes. After 30 minutes of incubation, 60 
µL lucigenin was added into sample tube and placed 
in a luminometer (Turner Biosystems, CA, USA). The 
vascular superoxide production was expressed as 
relative light unit count per minute per dried weight 
of vascular tissues as previously described 14.

Statistical analysis 
	 Data were expressed as mean ± S.E.M. The dif-
ferences between groups were analyzed by one-way 
ANOVA, followed by Fisher’s least significant difference 
tests. The data have statistical significance when 
p<0.05

Results
Body and organ weights
	 There was no significant difference in rat body 
weight, absolute and an organo-somatic indices of 
the testes and epididymis in all experimental groups 
(Table 1).

Systolic blood pressure
	 Rats received L-NAME showed a significant                      
increase in SBP when compared with control rats 
(191.8 ± 4.5 vs. 121.5 ± 0.7 mmHg) (p<0.05) (Figure 1). 
Oral administration with CF in L-NAME-treated rats 
significantly decreased SBP when compared with 
hypertensive rats (158 ± 2.0 vs. 191.8 ± 4.5 mmHg) 
(p<0.05).

Sperm quality parameters
	 L-NAME-induced hypertensive rats showed a 
significant decrease in both percentage of sperm 
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motility and sperm concentration comparing to con-
trol rats (42.7 ± 1.2 vs. 61.8 ± 1.1 % motility; 12.7 ± 
0.3 vs. 17.2 ± 0.4 x 106/mL, respectively) (p<0.05). 
Treatment with CF extract significantly increased the 
sperm motility (57.3 ± 2.3%) and sperm concentration 
(15.1 ± 0.4 x 106/mL) when compared with untreated 
L-NAME-induced hypertensive rats (p<0.05).    
              

Vascular superoxide production

	 There was a significant increase in vascular super-
oxide production in L-NAME-induced hypertensive rats 
when compared with control group (208.4 ± 27.7 vs. 
50.6 ± 7.3 count/mg dry wt/min) (p<0.05). However, 
treatment with CF extract significantly decreased su-
peroxide production when compared with untreated 
L-NAME-induced hypertensive rats (80.6 ± 11.8 vs 208.4 
± 27.7 count/mg dry wt/min) (p<0.05). 

Discussion
	 In the present study, we found a high blood 
pressure, decreased sperm concentration and                        
motility associated with increased oxidative stress in 
L-NAME treated rats. It is well established that                          
inhibition of NO production by L-NAME caused                     
systemic vasoconstriction, an increase in vascular 
resistance and hypertension in rats15,16. Recently, 
L-NAME induced hypertension has been characterized 
by increased superoxide production17.  Superoxide 
reduces NO bioavailability since it rapidly reacts with 
NO to produced ONOO18. This study found excessive 
vascular superoxide production that was consistent 
with previous studies17. L-NAME-induced hypertension 
affected sperm quality observed in the present study. 

Table 1 Effect of CF extract on body weight, and absolute and an organo-somatic indices (OSI) of the testes 
and epididymis in L-NAME-induced hypertensive rats.

 Groups Body weight (g)
Absolute testis 

weight (g)

Absolute 
epididymis 
weight (g)

OSI of the 
testis (g)

OSI of the 
epididymis (g)

Control 466.8 ± 5.3 1.77 ± 0.03 0.55 ± 0.01 0.37 ± 0.004 0.12 ± 0.003

L-NAME	 452.1 ± 6.0 1.78 ± 0.03 0.55 ± 0.009 0.39 ± 0.01 0.12 ± 0.002

CF100 452.3 ± 8.2 1.74 ± 0.03 0.53 ± 0.01 0.39 ± 0.006 0.12 ± 0.004
 The results are presented as mean ± S.E.M. (n=5-7/group). OSI; organo-somatic indices.

Figure 1 Effects of CF extract on the systolic blood pressure 
in L-NAME-induced hypertensive rats. CF100, 100 mg/kg CF 
extract. Data are presented as mean ± S.E.M. (n=5-7/group). 
*p<0.05 vs. control, #p<0.05 vs. L-NAME.

Figure 2 Effects of CF extract on sperm motility (A) and sperm concentration (B) in L-NAME-induced hypertensive rats. CF100, 100 
mg/kg CF extract. Data are presented as mean ± S.E.M. (n=5-7/group). *p<0.05 vs. control, #p<0.05 vs. L-NAME.
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There is substantial evidence to show that NO                         
deficiency caused poor sperm quality19. Moreover, 
several previous studies have reported that reduction 
in blood flow to testis and vital organs might play a 
key role in male reproductive dysfunction in NO                    
deficiency model20. In the present study, CF extract 
supplementation reduced blood pressure and                       
improved sperm quality in L-NAME hypertensive rats. 
The underlying mechanism may involve its antioxidant 
property since CF extract reduced vascular superoxide 
production, resulting in increased NO bioavailability12.

Conclusion
	 The finding of this study indicated that CF extract 
alleviated L-NAME induced hypertension and                          
decreased sperm concentration and quality. The 
mechanism is likely to be associated with its                            
antioxidant effect.  
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