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	 To investigate the anti-inflammatory activity of Khurtsiin deed-6 in migraine and 
neurodegeneration rat models. This study uses nitroglycerin induced migraine was model and 
alcohol exposed neurodegeneration model in Wistar rats to evaluate anti-inflammatory effect 
of Khurtsiin deed-6 at the 3 different doses of 50, 100and 150 mg/kg, orally. After anesthesia, 
the brains were removed, then trigeminal nucleus caudal is and hippocampus region isolated 
from fresh brain. And followed by protein and RNA extraction. Interleukin-1ß expression was 
analyzed by real time polymerase chain reaction. Nitroglycerin induced rat migraine model 
had increased Interleukin-1ß expression in brain TNC area (p<0.001). It has been decreased 
dramatically after treatment of Khurtsiin deed-6 by doses of 50mg/kg, 100mg/kg and 150mg/
kg treatment in brain trigeminal nucleus caudal is region (p<0.01) comparing ibuprofen 
treated group. Moreover alcohol exposed neurodegeneration rat model had observed increased 
Interleukin-1ß expression in brain Hp area (p<0.001). But Khurtsiin deed-6 doses of 50mg/
kg, 100mg/kg and 150mg/kg treatment reduced neuroinflammatory cytokines IL1ß expression 
in hippocampus region (p<0.01, p<0.001) of alcoholic rat models comparing pyridoxamine 
administrated animals. The present finding indicates that Khurtsiin deed-6shows anti-
inflammatory activity decreasing the level of Interleukin -1ß cytokine in nitroglycerin induced 
migraine and alcohol exposed neurodegeneration rat models

Keywords: Hippocampus Region; Interleukin 1ß; Khurtsiin deed-6; Migraine;
Neurodegeneration; Nucleus Caudalis; Trigeminal.

	 Headache (migraine) is the sixth most 
prevalent illness in the world and is one of the 
leading causes of disability by becoming one of 
the individual and society’s pressures.1 Considering 
the statistics of the health sector of Mongolia, 
migraine and other types of headaches among 

nervous system diseases reached 26.5% in 2019, 
which showed that it is 5.2% higher than the 10-
year average. 
	 In the Mongolian Traditional Medicine’s 
sourcebook, traditional compound Khurtsiin deed-
6 (KhD-6) is used for the treatment of colic caused 
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by wind and blood disorder (neuralgia), headache 
caused by blood and bile disorder, headache due to 
the fever caused by bacteria, headache from gland 
disease, and leucoma.2 The KhD-6 is composed of 
Terminalia chebula Retz, Carthamus tinctorius L, 
Odontites rubra /Baumg/ Pers, Saussurea lappa L., 
Commiphorae mukul and Moschus moschiferus.3

	 It was determined that KhD-6 contained 
biologically active substances such as, gallic 
acid Retention factor (Rf)=0.27, costunoloids 
Rf=0.71, saflomin A Rf=0.21, E-guggulsterone 
Rf=0.5, apigenin Rf=0.46, and as a polyphenolic 
compound- flavonoids and essential oil.4 The other 
studies have shown that these biologically active 
substances had an effects of reducing inflammatory 
cytokines, inhibiting microglial activity, apoptosis, 
and protecting nerves.5-8        
	 The neuroinflammation induces vascular 
permeability, leukocytes infiltration, activation 
of glial cells, and release of inflammatory 
mediators.9 During migraine progression the 
neuroinflammation is related to the activation of 
glia in the hypothalamus. The activation of glia in 
the hypothalamus induces the trigeminal nucleus 
caudalis (TNC) and trigeminocervical complex 
(TCC). The researchers continue to prove that this 
establishes the sensitization and due to the release 
of calcitonin gene-related peptide and inflammatory 
cytokines it activates pain.10 Inflammation occurs 
easily during the brain ischemia and injuries. If 
it is sustained for long periods of time, then the 
neurodegenerative diseases such as Alzheimer and 
Parkinson start to develop. Therefore, the alcohol 
induced neuroinflammation is mediated by the 
increase in interleukin (IL)-1â, proinflammatory 
cytokines. It was studied that the increased 
IL-1â in the brain during the alcohol induced 
neuroinflammation innate immune response.11 
However, there isn’t enough evidence related to 
alcohol how it affects the brain at cellular and 
molecular levels. It has been suggested that alcohol 
alters the neurotrophic and neuroimmune signaling 
which result in neurodegeneration and leads to the 
loss of executive function.12

	 In traditional medicine for diseases that 
are comparable with migraine KhD-6 is prescribed 
widely. 
	 Within the scope of our research we 
have studied the effect of KhD-6 on nitroglycerin 
induced migraine and neurodegeneration 

associated with alcoholism. Specifying the IL-1â 
in our study is considered significant based on the 
researcher’s experimental evidence determining 
that inflammation is an important factor in 
neurodegeneration, and the IL-1 cytokine is crucial 
mediator as well as it shows rapid response to 
neuronal injury.13

Materials and Methods

	 Tradi t ional  Mongolian medicine 
KhD-6(internal serial number 220220) was 
provided by Institute of Traditional Medicine and 
Technology of Mongolia and ibuprofen (Batch No: 
F20091215MO02268, Shijiazhuang, P.R. China) 
was purchased from local pharmacy. Nitroglycerin 
(NTG; Batch No: F140119CP03590.) infusion was 
obtained from hospital pharmacy.  
Migraine inducing rat method
	 In this study eighteen male Wistar rats 
(healthy, weighing 250-300g) were randomly 
selected from the animal house of Research 
center under the normal condition with a (20±2C) 
temperature, as well as with standard animal diet. 
The experimental animals were divided into 6 
groups each consists 3 animals: normal group, 
control NTG group, KhD-6 50, 100  and 150 
mg/kg, and Ibuprofen (IBU)85 mg/kg group. 
According to the methodology of Xiao- Fan Zhang 
(2017) et al. NTG induced migraine the rats were 
treated with KhD-6 by oral injection at doses 50, 
100 and 150 mg/kg and ibuprofen at doses of 85 
mg/kg respectively for 10 consecutive days.14 
One hour later after taking their last medicine the 
rats except normal group received NTG 10 mg/
kg subcutaneous injections. It was observed that 
after the injection rats were scratching heads and 
shaking their body. Animals were observed for 4 
hours and sacrificed under anesthesia, brain were 
removed and Trigeminal nucleus caudalis (TNCs) 
were carefully dissected out and stored at -80 0C 
for later use. TNCs region’s level of IL-1â was 
assessed by real time polymerase chain reaction 
(RT-PCR) method. 
Neurodegeneration inducing method
	 Thirty six male Wistar rats (healthy, 
weighing 250-300g) were randomly selected from 
the animal house of Research center under the 
normal condition with a (20±2C) temperature, as 
well as with standard animal diet. The experimental 
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animals were divided into 6 groups each consists 3 
animals: normal group, control group, 3 different 
doses of Khd-6  (50 mg/kg, 100 mg/kg and 150 
mg/kg) and Pyridoxamine group. According to 
the methodology of Fulton Crew2 (2008), rats 
administered 25% of 5ml ethanol (ETOH) by oral 
injection and followed by KhD-6 (50 mg/kg, 100 
mg/kg and 150 mg/kg) and injected orally after 1 
hour for 10 days.  The positive control group was 
treated by 1g/l Pyridoxamine in drinking water for 
10 consecutive days with ethanol.15 
	 Therefore, we were conducted 6 groups 
of rat models (normal group, control group, KhD-
6 treated group by 3 different doses 50 mg/kg, 
100 mg/kg, 150 mg/kg, and pyridoxamine treated 
group).  First alcoholic rat models were generated 
by daily oral injection of 25% of 5ml ETOH 
for 10 days and followed by treatment from 11th 
day (KhD-6 dose of 50 mg/kg, 100 mg/kg, 150 
mg/kg) for 10 consecutive days. Moreover 1g/l 
Pyridoxamine administrated in drinking water. 
	 After completed the treatment animals 
were sacrificed under anesthesia, brain was 
removed and Hippocampus (HP) regions were 
isolated and stored at -80 0C for later use
Polymerase chain reaction method
	 Experiment animals were anesthetized 
with pentobarbital and perfused transcardially with 
400 ml of phosphate-buffered saline (PBS). TNC 
and Hps were carefully dissected out and stored at 
-80C for later use. Total RNA was purified using 
an RNeasy Mini Kit  (Qiagen GmbH, Hilden, 
Germany, cat num: 74106 ) and its yield and purity 
were assessed by Nanodrop 200C (Thermo Fisher 
Scientific Inc). cDNA was synthesized using the 
QuantiTect Reverse Transcription Kit (Qiagen 
GmbH, Hilden, Germany, cat. num: 205314.  
RT-PCR was performed using syber green kit 
(LightCycler 480 SYBR green I master, Roche 
Diagnostics, USA, cat.num: 04707516001) in a 
LightCyler 480(I) real time PCR detection system. 
The PCR was performed under the following 
conditions: denatured for 3 min at 94C followed by 
amplification step for 45 cycles of 10 s at 95C, 25 
s at 56C, 10 s at 72C, and 10 s at 40C. The specific 
primers was used in this study are follows:  
Statistical analysis
	 Graphpad Prism-8 software was used for 
statistical analysis. The data were expressed as 

mean ±SE (n=54). Data were analyzed by one-way 
analysis of variance (ANOVA) followed by Tukey’s 
multiple comparisons test, and probabilities of p 
<0.05 were considered as statistically significant.
Ethical Statement
	 The Research Ethics Committee of 
the Mongolian National University of Medical 
Sciences approved the study protocol (2015/11-20).

Results

The effect of KhD-6 on nitroglycerin induced 
migraine
	 As shown in Figure 1. Compared with 
the normal group it was detected that nitroglycerin 
induced migraine model’s IL-1â expression was 
increased 88.5% by RT-PCR method, which 
indicates that the migraine model is formed 
(pÂ0.001). 
	 According to the figure 1 the expression 
of IL-1â was significantly decreased in KhD-6 
dose of 50 mg/kg (0.49±0.15) by 94.4% (p<0.001), 
100 mg/kg (2.86±0.28)by 67.2%(p<0.001), and 
KhD-6dose of 150 mg/kg (3.95±0.29)by 54.6% 
(p<0.01)respectively compared with control group 
(8.71±0.34), and in Ibuprofen dose of 85 mg/kg 
(1.50±0.16) by 82.7% was significantly decreased 
as well (p<0.01).  
The effect of KhD-6on alcohol induced 
neurodegenerative model
	 As shown in Figure 2 Compared with the 
normal group it was detected that neurodegenerative 
model associated with alcohol’s IL-1â expression 
was increased 95.2% by RT-PCR method, which 
indicates that the neurodegenerative model is 
formed (pÂ0.001).  
	 According to the figure 2A the expression 
of IL-1â was significantly decreased in ETOH/
KhD-6group dose of 50 mg/kg (3.44±0.14) by 
83.4% (p<0.01) compared with control group 
(20.78±0.24). Moreover the expression of IL-1â 
was statistically difference in ETOH/KhD-6dose 
of 100 mg/kg and 150 mg/kg (p>0.05). 
	 According to the f igure 2Bafter 
neurodegenerative model being formed the 
expression of IL-1â was significantly decreased in 
ETOH+KhD-6group dose of 50 mg/kg (3.26±0.14) 
by 84.3%, 100 mg/kg (0.86±0.01) by 95.8% and 
150 mg/kg (0.49±0.01) by 97.6% respectively 
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Table 1. Sequence of primers used in this study 

Primer name 	 Sequence

IL-1β-F	 3’-TTGGGCCTCAAAGGAAAGAAT-5
IL-1β-R	 3’-TGCTTGTGAGGTGCTGATGTA-5’
GAPDH-F	 3’-CGT GAT CGAGGGCTGTTG G-5
GAPDH-R	 3’-CTGCTTCAGTTG GCC TTT CG-5

IL-1β mRNA expression measured in brain TNC area of NTG induced migraine rat model. (p<0.001) KhD-6 compound were treated by dose 
dependent manner 50mg/kg, 100mg/kg and 150mg/kg and p value 0.001, 0.01. KhD-6 compound effect were compared with Ibufropen in NTG 
rat model. (p <0.01)
GAPDH were used as a nonregulated reference gene. KhD-6-Khurtsiin deed 6, TNC- Trigeminal nucleus caudalis, NTG- Nitroglycerin

Figure 1. IL-1β expression in NTG induced migraine model. (TNC area)

(pÂ0.001, p<0.01). And in Pyridoxamine dose 
of 1gr/l (3.94±0.01) by 81% was significantly 
decreased as well (p<0.01).  

Discussion

	 According to the research, among the 
neuroinflammation model the most proven model 
was the detection of IL-1â in central nervous 
system’s microglia.16 The recent experiments 
are still proving that inflammation is playing 
pivotal role in neurodegeneration and the IL-1 
(interleukin-1) cytokine is the main mediator. The 
IL-1 is expressed quickly in response to neuronal 
injury. Inflammation occurs easily during the 
brain insults and trauma. If it is sustained for 
long periods of time, then the neurodegenerative 
diseases such as Alzheimer, Parkinson and 
multiple sclerosis starts to develop.[13] And also, 
neuroinflammation associated with alcohol is 
mediated by IL-1â proinflammatory cytokines. 

Experimental evidences indicate that alcohol 
induced inflammatory activation leads to increased 
IL-1â in the brain.11

	 In order to determine the effect of 
KhD-6 in neuroinflammation especially in IL1 
â expression, we have conducted research on 
nitroglycerin induced migraine model treated with 
KhD-6 dose dependently and Ibuprofen treated as a 
comparative medicinal drug group. 14 Also, we were 
selected alcoholic model for neurodegenerative 
disease to evaluate IL1 â expression.  Pyridoxamine 
was treated as a comparative medicinal drug 
group.17 
	 During the migraine pathogenesis the 
levels of IL-1â, IL-6 and TNF-á were significantly 
higher.6 Evidences are showing that IL-1â 
contributes to migraine pathogenesis, for example 
in internal jugular blood the level of IL-1â was 
increased during continuous and occasional 
migraine.18
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Fig 2B. IL-1β mRNA expression measured in brain Hp of alcohol exposed neurodegeneration rat model(p<0.001).
KhD-6 compound were treated by dose dependent manner ETOH+KhD-6 dose of 50mg/kg, 100mg/kg and 150mg/
kg and p value 0.001. KhD-6 compound effect was compared with Pyridoxamine in neurodegeneration rat model. 
(p <0.001)
GAPDH were used as a nonregulated reference gene. KhD-6-Khurtsiin deed 6, Hp- hippocampus

Figure 2. IL-1β expression in alcohol exposed neurodegeneration model. (Hp region)

Fig 2A. IL-1β mRNA expression measured in brain Hp of alcohol exposed neurodegeneration rat model (p<0.001). 
KhD-6 compound were treated by dose dependent manner ETOH/KhD-6 dose of 50mg/kg, 100mg/kg and 150mg/
kg and p value 0.001, 0.01. KhD-6 compound effect were compared with Pyridoxamine in neurodegeneration rat 
model. (p <0.001)
GAPDH were used as a nonregulated reference gene. KhD-6-Khurtsiin deed 6, Hp- hippocampus

	 It has been reported that Valproate was 
used for treatment in two groups and the expression 
level of IL-1â was evaluated in nitroglycerin-
induced migraine model. The expression level of 
IL-1â was significantly increased (***p<0.001) and 

was decreased in two treatment group of Valproate 
(###p<0.001) in nitroglycerin-induced migraine 
model.19 Therefore, the NOD-like receptor protein 
3 (NLRP3) and IL-1â in microglia in the TNC was 
evaluated during nitroglycerin-induced chronic 
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and acute migraine. During hyperalgesia both the 
levels of NLRP3 and IL-1â were increased, which 
shows the activation of inflammation response.20 
Researchers Mami Noda et al., explained the 
neuroprotective role of bradykinin (BK) because 
of the attenuation of pro-inflammatory cytokine 
release from activated microglia, and during 
the lipopolysaccharide-induced model BK (100 
nmol/L) affected the IL-1â level by decreasing it 
48%, which showed inhibition of pro-inflammatory 
cytokine IL-1â release.21

	 In order to determine the effects of 
prevention and treatment in neurodegenerative 
model associated with alcohol, KhD-6 was 
administered with ethanol and the ethanol was 
given solely to form a disease model. ETOH/KhD-
650 mg/kg group’s level of IL-1â was decreased 
(p<0.001), treatment group of ETOH+KhD-650 
mg/kg, 100 mg/kg and 150 mg/kg were decreased 
respectively (p<0.001) . Moreover, group of KhD-
650 mg/kg, 100 mg/kg and 150 mg/kg the level 
of IL-1â were decreased in nitroglycerin-induced 
migraine model (p<0.01, p<0.001). 

Conclusion

	 It can be concluded that the treatment with 
KhD-6compound exertedanti-inflammatory effect 
through reduction of IL-1â level of the brain in 
migraine and neurodegeneration models. Our result 
showed that KhD-6 inhibits neuroinflammation 
in TNC area, which found significant decrease in 
IL-1â.  Moreover, KhD-6 compound has an effect 
of decreasing IL-1â expression in Hp region.
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