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Abstract. Various types of complications arising from intra-
venous indwelling needles have become a challenge in clinical 
care. It is urgent to seek a simple and cost-effective method 
for prevention and treatment of phlebitis. We investigated the 
roles of mirabilite in preventing and treating phlebitis caused 
by intravenous indwelling needles and provide guidance 
for prevention and treatment of mechanical phlebitis caused by 
intravenous indwelling needles. A total of 57 healthy conge-
neric big-eared New Zealand rabbits were randomly divided 
into 3 groups: blank control, indwelling needle, and group 
with external application of mirabilite. The ear vein of each 
rabbit was punctured with an intravenous indwelling needle. 
The ear vein specimens were taken at 3, 5, and 7 days after 
indwelling. The hematoxylin and eosin stained pathological 
tissue sections of the ear veins of the rabbits in each group 
were observed. The expression levels of IL-1 and IL-6, and 
tumour necrosis factor-α (TNF-α) in the vascular tissue of 
the ear veins of the rabbits in each group were detected with 
the immunofluorescence method. In the blank control group, 
there was no inflammatory cellular infiltration and no prolif-
eration of fibrous tissue around the vascular wall. With the 
increase of the indwelling time, proliferation of fibrous tissue 
in vascular wall, increased inflammatory cellular infiltration 
and organized thrombus in the vascular tissue occurred in 
the ear veins of the rabbits in the indwelling needle group 
and group with external application of mirabilite. Compared 
with the indwelling needle group, the group with external 
application of mirabilite had significantly decreased fibrous 
tissue in the vascular wall and significantly decreased inflam-
matory cellular infiltration. At the same point in indwelling 
time, the expression levels of IL-1, IL-6, and TNF-α in the 

indwelling needle and group with external application of 
mirabilite were significantly higher than that in the blank 
control group (P<0.05). The expression levels of IL-1, IL-6, 
and TNF-α in the group with external application of mirabilite 
were lower than that in the indwelling needle group (P<0.05).
The expression levels of IL-1, IL-6, and TNF-α are positively 
correlated with the indwelling time within the same group at 
different points in time. In conclusion, external application 
of mirabilite can significantly decrease infiltration of venous 
inflammatory cells of the rabbit ear margin, proliferation of 
fibrous tissue and thrombosis in the vascular wall, significant 
decrease the expression levels of IL-1, IL-6, and TNF-α in 
the mechanical phlebitis caused by intravenous indwelling 
needles, and decrease the inflammatory responses of the ear 
veins of rabbits.

Introduction

Intravenous indwelling needles are widely used in clinical 
practice due to their advantages. Meanwhile, the resulting 
various types of complications become one of the difficul-
ties in clinical care. Research indicates that as the most 
common complication of indwelling needles phlebitis has an 
incidence rate of 77.5% (1). Phlebitis clinically presents as, 
local tissue pain, pyrexia, and swelling at the sites of puncture 
and transfusion, and even formation of a hard strip along the 
direction of the vein. The phlebitis caused by intravenous 
indwelling needles presents with various symptoms after 
the indwelling needles stimulate the inner wall of the blood 
vessels and produce a series of pathological and physiological 
responses (2,3). Mechanical phlebitis is most common and an 
acute aseptic inflammation (4). The phlebitis caused by intra-
venous indwelling needle severely affects patient's comfort. 
Reducing the time for use of indwelling needles would 
increase patient's pain in repeated puncture and the treatment 
cost. Thus, the prevention and nursing of the phlebitis caused 
by intravenous indwelling needles become the focus and diffi-
culty in indwelling needle nursing. Magnesium sulfate wet 
compression is currently a widely used effective method for 
treatment of phlebitis in clinical practice but it is not accept-
able in clinical practice and patients due to tis poor operability. 
Research (5) has reported that use of Comfeel hydrocolloid 
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dressings can effectively prevent occurrence of the phlebitis 
caused by intravenous indwelling needles but its high cost 
increases the economic burden on patients. Therefore, seeking 
a simple and cost-effective method for prevention and treat-
ment of phlebitis has become a concern of the researchers.

External application of Chinese medicine is a method 
using the traditional Chinese medical theory. The medicine 
is absorbed into the lesions via skin for promoting circulation 
and removing stasis, clearing heat and removing toxicity, and 
subsidence of swelling. Mirabilite is a type of crystalline solid 
made from the sulfate mineral of the mirabilite family, mainly 
comprising hydrous sodium sulfate (Na2SO4 10H2O). In the 
theory of traditional Chinese medicine, it is believed that 
mirabilite is bitter (6). Pharmacopeia of the People's Republic 
of China (7), edition 2010 states that mirabilite is mainly used 
to treat abdominal distension, dry stool. The research by Ke 
and Wang (8) demonstrates that external application of mira-
bilite can diminish inflammation, relieve pain, and prevent 
infections. In some clinical reports, mirabilite is used to treat 
phlebitis of various causes (9-11). However, the majority of 
these reports are clinical observations, which lack support of 
the experimental data.

At present, it is believed that the major cause of phlebitis 
is the mechanical stimulation of the venous vascular wall by 
the indwelling needle catheter. In terms of the pathological  
mechanism, the stimulation by the indwelling needle catheter 
and the drug can cause mechanical damage to the vascular 
intima, promote inflammatory reactions to occur in the venous 
wall and release inflammatory factors thus activating the 
inflammatory reaction chain (12). IL-1 and IL-6, and tumour 
necrosis factor-α (TNF-α) in the inflammatory factors are 
important proinflammatory factors that mediate the acute 
inflammatory responses (13). In the case of trauma and inflam-
mation, the expression of IL-1, IL-6, and TNF-α increases. 
Particularly, the increase is more significant in inflammatory 
responses (14). The research by Li et al  (15) demonstrated 
that the inflammatory factors promote occurrence of vascular 
inflammatory responses and increase vascular damage.

In the research, we observe the effect of external applica-
tion of mirabilite on the pathological changes in the vascular 
tissue with phlebitis caused by indwelling needles at different 
points in time for indwelling of the intravenous indwelling 
needle using the animal experiment and hematoxylin and eosin 
(H&E) staining. We use the immunofluorescence method to 
detect the changes in the expression of IL-1, IL-6, and TNF-α 
in the vascular tissue and investigate their role in preventing 
mechanical phlebitis caused by intravenous indwelling needle 
thus providing experimental data for clinical prevention of 
phlebitis caused by indwelling needles.

Materials and methods

Grouping of the experimental animals and the treatment 
methods. A total of 57 healthy big-eared New Zealand rabbits 
weighing 2.5-3.0 kg, male or female, were divided into three 
groups using the random number table; blank control group, 
raised conventionally (Jinzhou Medical University, Jinzhou, 
China) without any treatment; indwelling needle group, 
conventionally punctured with indwelling needles; group with 
external application of mirabilite (Beijing Sanyao Science & 

Technology Development Co., Ltd., Beijing, China), punctured 
with intravenous indwelling needles followed by external appli-
cation of mirabilite for intervention. The study was approved 
by the Ethics Committee of Jinzhou Medical University.

Operating procedures for intravenous indwelling needles. A 
total of 24 G positive pressure needle-free connecting type 
indwelling needles were used. Thick and straight venous blood 
vessels of rabbit ears were selected. The skin was disinfected 
with iodophor cotton ball according to the principles of sterile 
operation. The needle was directly inserted into the vein at an 
angle of 10-15˚C relative to the rabbit ear vein after the skin 
surface became dry. The puncture degree was decreased after 
blood returned. The rabbit ear was propped with the left hand. 
The catheter and the needle tip were pushed into the vein with 
the right hand with the supporting effect of the needle. The 
catheter was completely pushed into the vein while extracting 
the needle. It was then fixed with sterile adhesive tape.

Method for external application of mirabilite. A piece of 
sterile gauze was immersed in 10% mirabilite solution before 
intravenous infusion each day. The gauze was wrung until it 
did not drip. The gauze was applied in front of the punctured 
vein. The site was covered by preservative film and fixed by 
adhesive tape. The skin was exposed to the medicine for 6 h. 
A total of 20 ml of 0.9% sodium chloride injection was intra-
venously infused at a fixed time in sequence each day. A 3 ml 
pre-charged catheter (Beijing Beifang Pasture Biotechnology 
Research Institute, Beijing, China) irrigator was used for 
sealing the catheter under positive pressure. It was then  
properly fixed by bandage.

Collection of the tissue specimens. Three rabbits were 
randomly selected from the blank control group when the 
indwelling time was reached. Eight rabbits were randomly 
selected from the indwelling needle group and the group 
with external application of mirabilite, and the indwelling 
needles were extracted, respectively. They were subjected to 
intravenous anesthesia with 10% chloral hydrate and 4% para-
formaldehyde perfusion. The rabbit ear vein was isolated. A 
segment of 1 cm-long ear vein was taken with the puncture 
point as the center and fixed in 4% paraformaldehyde solution.

H&E staining. The ear vein was routinely dehydrated and 
paraffined. The paraffined blocks were sectioned into 
5 m-thick slices. After being baked for 15 min, the sections 
were dewaxed for 15 min with xylene  (I) and xylene  (II), 
respectively washed for 5 min with ethanol of different concen-
trations (100, 95, 90, 85, 80, 75 and 70%), washed 3 times for 
3 min each with phosphate-buffered saline (PBS), immersed 
in hematoxylin for 5 min for staining, washed for 20 min with 
tap water, washed 3 times for 3 min each with PBS, washed for 
1-3 sec with 1% acidic alcohol, washed for 3 sec with water, 
washed 3 times for 3 min each with PBS, stained for 1-3 min 
with 0.5% eosin solution, washed 3 times for 3 min each with 
PBS, immersed in: 100% alcohol for 10 min, 100% for 10 min, 
95% for 5 min, 90% for 5 min, 85% for 5 min, 80% for 2 min, 
75% for 2 min, 70% for 2 min, immersed in xylene (I) and 
xylene (II) for 5 min, respectively mounted with neutral gum, 
and observed under a microscope (Olympus Corp., Tokyo, 
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Japan). All reagents were purchased from Beijing Chemical 
Reagents Co., Ltd. (Beijing, China).

Immunofluorescence. The steps for preparation of paraffin 
sections were the same as mentioned above. The sections were 
baked for 60 min, dewaxed for 15 min with xylene (I) and 
xylene (II), respectively washed 3 times for 5 min each with 
1x PBS, and blocked for 30 min with the antibody diluent. The 
sections were blocked with the goat serum. Primary antibodies 
of IL-1, IL-6, and TNF-α (purchased from Abcam, Cambridge, 
MA, USA) were added. Dilution was performed with the anti-
body diluent according to the dilution ratio. It was added to 
the tissue sections. The sections were incubated overnight at 
4˚C, washed 3 times for 5 min each with 1x PBS. The fluo-
rescence marked second antibody (Wuhan Boster Biological 
Technology Ltd., Wuhan, China) was added to the goat serum. 
Dilution was performed with the antibody diluent according 
to the dilution ratio. It was added to the tissue sections. The 
sections were incubated for 2 h at room temperature, washed 
3  times for 5 min each with 1x PBS. The nucleus was 4', 

6-diamidino-2-phenylindole (DAPI) stained for 15 min. The 
sections were washed 3 times for 5 min each with 1x PBS. The 
sections were mounted with glycerol, preserved away from 
light, and observed and photographed under the fluorescence 
microscope (Olympus Corp.).

Statistical analysis. The ImageJ software (Tree Star, Inc., 
Ashland, OR, USA) was used to count the tissue nuclei and 
positive cells of each section. The percentage of the count of 
the positive cells in the total number of all cells was computed 
as a comparison indicator. The SPSS 19.0 statistical software 
package (SPSS, Inc., Chicago, IL, USA) was used for statistical 
analysis of the results. The one-way analysis of variance was 
used for comparison at different points in time within each 
group. The t-test was used for comparison of different groups 
at the same point in time. A P<0.05 was considered to indicate 
a significant analysis.

Results

Microscopic examination results of H&E staining in various 
experimental groups. In the blank group, no inflammatory 
cellular infiltration occurred in the vascular wall, and the no 
proliferation of fibrous tissue occurred around the vascular 
wall. A little inflammatory cellular infiltration occurred in 
both the indwelling needle group and the group with external 
application of mirabilite, and mild proliferation of fibrous 
tissue occurred around the vascular wall at 3 days. In both the 
indwelling needle and the mirabilite group, we could observe 
substantial inflammatory cellular infiltration in the vascular 
wall, proliferation of fibrous tissue in the vascular wall, and 
a little white thrombosis in the blood vessels at 5 days. In the 
indwelling needle group, we observed substantial inflamma-
tory cellular infiltration around the vascular wall, significant 
fibrous tissue hyperplasia, and substantial thrombosis in the 
blood vessels at 7 days. Compared with the indwelling needle 
group, the group with external application of mirabilite had 
slight inflammatory cellular infiltration and thrombosis (Fig. 1).

Expression levels of IL-1 in the rabbit ear veins in various 
experimental groups. The detection results showed that with the 
increase of the indwelling time of the intravenous indwelling 
needles, the expression levels of IL-1 in the indwelling needle 
group and the group with external application of mirabilite 
increased. The expression levels in the indwelling needle and 
the group with external application of mirabilite were higher 
than that in the blank control group (P<0.05). The expression 
levels of IL-1 in the group with external application of mira-
bilite were lower than that in the indwelling needle group at 
3, 5, and 7 days. The differences were statistically significant 
(Fig. 2 and Table I).

Expression of IL-6 in the rabbit ear veins in various experi-
mental groups. The detection results showed that with the 
increase of the indwelling time of the intravenous indwelling 
needles, the expression levels of IL-6 in both the indwelling 
needle group and the group with external application of mira-
bilite increased. The expression levels in both the indwelling 
needle group and the group with external application of mira-
bilite were higher than that in the blank control group at 3, 5, 

Table I. Percentages of IL-1 positive cells in various experi-
mental groups (mean ± SD).

	 n=24
	 -----------------------------------------------------------------------------------------
Groups	 3 days	 5 days	 7 days

Blank	 11.65±1.71	 11.65±1.71	 11.65±1.71
Indwelling	 18.22±2.56a,b	 33.68±1.62a,b	 73.49±7.73a,b

needle			 
Mirabilite	 13.78±1.87a,b	 23.52±2.12a,b	 56.8±5.54a,b

intervention			 

aComparisons among various groups at the same point in time indi-
cate P<0.05; bcomparisons at different points in time in the same 
group indicate P<0.05; SD, standard deviation.

Figure. 1. H&E staining results in various experimental groups (200x). BC, 
blank control; IN, indwelling needle; IE, indwelling needle and external 
application of mirabilite; H&E, hematoxylin and eosin.
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Figure 2. Expression of IL-1 in various experimental groups. (A) Expression of IL-1 in various experimental groups at day 3. (B) Expression of IL-1 in 
various experimental groups at day 5. (C) Expression of IL-1 in various experimental groups at day 7. (D) Statistical results of expression of IL-1 in various 
experimental groups. &Comparison with the control group P<0.05; #comparison with the indwelling needle group P<0.05; BC, blank control; IN, indwelling 
needle; IE, indwelling needle and external application of mirabilite.

Figure 3. Expression of IL-6 in various experimental groups. (A) Expression of IL-6 in various experimental groups at day 3. (B) Expression of IL-6 in 
various experimental groups at day 5. (C) Expression of IL-6 in various experimental groups at day 7. (D) Statistical results of expression of IL-6 in various 
experimental groups. &Comparison with the control group P<0.05; #comparison with the indwelling needle group P<0.05; BC, blank control; IN, indwelling 
needle; IE, indwelling needle and external application of mirabilite. 
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and 7 days. The expression of IL-6 in the group with external 
application of mirabilite was lower than that in the indwelling 
needle group. The differences were statistically significant 
(P<0.05) (Fig. 3 and Table II).

Expression of TNF-α in the rabbit ear veins in various experi-
mental groups. The detection results indicated that with the 
increase of the indwelling time of the intravenous indwelling 
needles, the expression levels of TNF-α in both the indwelling 
needle group and the group with external application of mira-
bilite increased. The expression levels in the indwelling needle 

group and the group with external application of mirabilite 
were higher than that in the blank control group (P<0.05). The 
expression of TNF-α in the group with external application of 
mirabilite was lower than that in the indwelling needle group. 
The differences were statistically significant (P<0.05) (Fig. 4 
and Table III).

Discussion

Venous transfusion is an important approach to clinical 
treatment. Intravenous indwelling needles have been substi-

Table II. Percentages of IL-6 positive cells in various experi-
mental groups (mean ± SD) n=24.

Groups	 3 days	 5 days	 7 days

Blank control	 10.44±1.72	 10.44±1.72	 10.44±1.72
Indwelling	 13.87±1.13a,b	 31.17±1.61a,b	 80.1±2.7a,b

needle			 
With external	 12.26±1.7a,b	 25.16±2.38a,b	 69.4±2.77a,b

application of			 
mirabilite			 

aComparisons among various groups at the same point in time p<0.05; 
bcomparisons at different points in time in the same group P<0.05; 
SD, standard deviation.

Figure 4. Expression of TNF-α in various experimental groups. (A) Expression of TNF-α in various experimental groups at day 3. (B) Expression of TNF-α 
in various experimental groups at day 5. (C) Expression of TNF-α in various experimental groups at day 7. (D) Statistical results of the expression of TNF-α 
in various experimental groups. &Comparison with the control group P<0.05; #comparison with the indwelling needle group P<0.05; BC, blank control; 
IN, indwelling needle; IE, indwelling needle and external application of mirabilite; TNF-α, tumor necrosis factor; DAPI, 4', 6-diamidino‑2-phenylindole.

Table III. Percentages of the TNF-α positive cells in various 
experimental groups (mean ± SD) n=24.

Groups	 3 days	 5 days	 7 days

Blank control	 15.5±1.2	 15.5±1.2	 15.5±1.2
Indwelling	 19.28±1.41a	 37.22±1.78a	 57.14±3.53a

needle			 
With external	 17.67±1.57a,b	 31.58±3.57a,b	 46.0±4.53a,b

application			 
of mirabilite			 

aComparison among various groups at the same point in time indi-
cates P<0.05; bcomparison at different points in time within the same 
group indicates P<0.05; SD, standard deviation.

https://www.spandidos-publications.com/10.3892/etm.2017.5347
https://www.spandidos-publications.com/10.3892/etm.2017.5347


LU et al:  MIRABILITE PREVENTS MECHANICAL PHLEBITIS 281

tuted for steel needles and become an important tool for 
clinical intravenous therapy due to their advantages. With 
the extensive application of indwelling needles in clinical 
treatment, the occurrence of various complications severely 
perplexed the clinical nursing personnel (16). In the compli-
cations caused by indwelling needles, phlebitis is the most 
common complication. Based on the clinical statistical data, 
the incidence of phlebitis is as high as 80% (17). Phlebitis 
can be divided into mechanical, chemical, and infectious by 
cause (18). The majority of the phlebitis cases caused by intra-
venous indwelling needles are mechanical phlebitis and acute 
aseptic inflammation. Mechanical phlebitis is an inflamma-
tory response of the venous wall irritated by vasospasm and 
intimal injury arising from stimulation and friction of the 
vascular wall by the indwelling needle catheter (19). According 
to relevant literature (20-22), no phlebitis can be observed by 
naked eye if the indwelling time of the intravenous indwelling 
needles exceeds 3 days. Actually, inflammatory cellular infil-
tration occurs on the inner vascular wall. Thus, the indwelling 
time of the intravenous indwelling needles is considered as 
one of the important factors that influence the occurrence of 
phlebitis. In the experiment, significant inflammatory cellular 
infiltration could be observed in the venous tissue at 3 days 
after indwelling in the indwelling needle group, which is 
consistent with the relevant research result. With the increase 
of the indwelling time, the severity of phlebitis of the rabbit 
ear vein increases significantly, suggesting that the preven-
tion of the mechanical phlebitis caused by indwelling needles 
should start as early as possible.

With the in-depth research on the pathological mechanism 
of phlebitis, it has been found that inflammatory responses 
play an important role in occurrence and progression of 
phlebitis  (23). The mechanical stimulation of the vascular 
wall by intravenous indwelling needles can directly damage 
the vascular endothelial cells. The damaged vascular endo-
thelial cells would increase the vascular permeability. The 
inflammatory cells effuse from the vascular wall thus leading 
to inflammatory responses under the action of chemotactic 
factors. Anti-inflammatory cytokines and pro-inflammatory 
factors are mutually conditioning thus forming a balance when 
no inflammatory responses occur in a normal organism (24). 
Various causes lead to an increase in pro-inflammatory factors. 
The balance would be damaged thus leading to inflamma-
tory responses when the anti-inflammatory cytokines are 
insufficient to constrain the pro-inflammatory factors. In the 
experiment, the detection indexes of IL-1, IL-6, and TNF-α 
are the pro-inflammatory factors. The expression levels of the 
pro-inflammatory factors of IL-1, IL-6, and TNF-α increase 
abnormally when the indwelling time of the indwelling 
needles exceeds 7 days. Under the action of the chemotaxis 
of the pro-inflammatory factors, the inflammatory cells effuse 
to the extravascular tissue via the damaged vascular wall thus 
leading to inflammatory responses in the extravascular tissue.

IL-1 primarily comprises the inflammatory factors 
secreted by such phagocytes as macrophages, and monocytes. 
It has extensive biological activities. The biological activi-
ties mainly include: Promoting proliferation of lymphocytes, 
hematopoietic cells, and fibroblasts, promoting wound healing. 
In addition, IL-1 can promote adherence and infiltration of 
the leukocytes by inducing the endothelial cells to express 

adhesion molecules. The increase of the expression of IL-1 
promotes the leukocytes to migrate to the vascular endothelial 
cells after adherence to wall. The leukocytes regularly release 
plasmin thus making the blood vessel endothelium shift from 
anticoagulation to coagulation accelerating and leading to 
development of phlebitis (25). In the experiment, the expres-
sion of IL-1 increases significantly when the indwelling time 
of indwelling needles exceeds 3 days. With the further increase 
of the indwelling time, the expression level also increases.

IL-6 is a glycosylated protein comprising 183 amino acids. 
IL-6 is produced by many types of cells including macro-
phages, T cells and B cells. It can regulate the growth and 
differentiation of many types of cells. It plays roles in regulation 
of immune responses, acute phase response, and hemato-
poiesis. It also plays an important role in anti-inflammation 
immune responses. IL-6 plays a vital role in occurrence of 
inflammation. In the experiment, the expression of IL-6 starts 
to increase when the indwelling time of indwelling needles 
exceeds 3 days. The expression at 7 days is significantly higher 
than that at 3 days.

TNF-α is synthesized by activated macrophages, mono-
cytes, some T cells, and NK cells. It participates in such 
pathological processes as inflammatory reactions, immune 
responses, antitumor activity, endotoxic shock, arterioscle-
rosis, venous thrombosis, and vasculitis. It also plays an 
important role in the physiological processes of inflammation 
and immune responses. In the experiment, the expression 
of TNF-α starts to increase at 3 days of indwelling of the 
indwelling needles. It reaches the peak at 7 days.

Research demonstrates that inflammatory cells play roles 
in triggering and strengthening thrombosis. IL-1 and TNF-α 
can inhibit fibrinolysis. TNF-α can also inhibit the expres-
sion of the thrombomodulin of endothelial cells thus making 
the endothelial cells shift from an anticoagulation state to a 
pro‑coagulation state. Therefore, the increased expression 
levels of IL-1 and TNF-α can not only promote progression of 
inflammations but also promote thrombosis.

Mirabilite is a white granular mineral medicine primarily 
hydrous sodium sulfate. In the traditional Chinese medicine, 
mirabilite has many functions. Modern research indicates 
external application of mirabilite plays roles in moisture 
absorption, subsidence of swelling, clearing heat and removing 
toxicity, and anti-inflammatory action. It is primarily used to 
treat pancreatitis, haemorrhoids and phlebitis.

The research results indicate that IL-1, IL-6, and TNF-α 
were highly expressed in the venous blood vessels of the rabbit 
ears at 3 days after the indwelling needles were indwelt. The 
expression increased with time. The expression increased 
significantly at 7 days, suggesting that infiltration of inflamma-
tory cells occurred in the vascular tissue and the blood vessel 
endothelium released IL-1, IL-6, and TNF-α thus leading to 
local inflammatory responses under stimulation. The increase 
of the expression of IL-1 and TNF-α can induce the normal 
cells to produce IL-6. The increase of the expression of IL-6 
further aggravates inflammatory responses. Continuous 
stimulation from the indwelling needle catheter makes the 
inflammatory factors to interact mutually thus aggravating 
phlebitis. Some research has indicated that the increase of 
inflammatory factors can lead to vasoconstriction and spasm, 
cause inflammatory responses to the blood vessels, and give 
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rise to blood damage (15), which is consistent with the above 
result.

Moreover, the research also demonstrates that external 
application of mirabilite can effectively decrease the expres-
sion of IL-1, IL-6, and TNF-α in the rabbit ear veins and 
decrease the severity of inflammatory responses, which is 
consistent with the result reported by Thao et al (26). Mirabilite 
may make the local blood supply sufficient by stimulating the 
nervous reflex, improve the blood circulation of the local tissue, 
accelerate local lymph circulation, strengthen the phagocytic 
functions of the reticuloendothelial cells, reduce local endo-
thelial cell infiltration, strengthen anti-inflammatory function, 
recover the vascular functions, and alleviate phlebitis.

In conclusion, early application of mirabilite for prevention 
of mechanical phlebitis arising from intravenous indwelling 
needles is effective. Its specific action mechanism is expected 
to be further studied.
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