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Abstract: Objective: Perioperative bleeding volume of posterior spinal surgery is relatively large. This study was aimed to 

evaluate the hemostatic effect of Hemocoagulase agkistrodon for injection on open lumbar spine surgery. Methods: In this study, 

a prospective, blinded, randomized, and controlled clinical trial was used to observe the hemostatic effect of 2U intravenous 

injection of Hemocoagulase agkistrodon 15 minutes before surgery on the posterior lumbar open surgery. A total of 60 cases were 

included in this experimental study, 30 cases in the study group (2U agkistrodon hemagglutinin for intravenous injection 15 

minutes before surgery) and 30 cases in the control group (Inject normal saline 15 minutes before surgery). We use SAS software 

to simulate and generate random codes. The third-party blinding method is adopted, that is, a specialized nurse is assigned to 

allocate study drugs in the order of random codes and intravenously according to the plan. We statistically analyzed the bleeding 

volume and postoperative drainage volume of posterior lumbar spine surgery, and the changes of coagulation indexes in the two 

groups. Results: All the selected patients successfully completed the operation, their wounds healed and were discharged from 

the hospital, and no complications such as infection and thrombosis occurred during the hospitalization. The two groups of 

patients’ coagulation function indicators include prothrombin time (PT), thrombin time (TT), activated partial thromboplastin 

time (APTT), fibrinogen quantification (FIB), and D2 polymer. The difference was not statistically significant. However, 

comparing the intraoperative blood loss, 24h postoperative drainage, and postoperative total drainage between the two groups, 

the experimental group was better than the control group. Conclusion: Intravenous injection of Agkistrodon hemagglutinin 2U 

15 minutes before surgery can have a satisfactory hemostatic effect on the posterior lumbar spine surgical incision. It can not only 

significantly reduce the amount of bleeding from surgical incisions, but also has no significant effect on the body's coagulation 

function. It is a safe and effective hemostatic drug. 
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1. Introduction 

Heamocoagulase Agkistrodon for injection (trade name: Su 

Ling) is a thrombin isolated and purified from the venom of 

the common snake species Agkistrodon in South China [1]. It 

is officially approved by SFDA on September 22, 2008, and is 

now on the domestic market on March 25, 2009 in the national 

Class I new drug (National Medicine Standard H20080633). 

Hemocoagulase agkistrodon for injection is developed by 

using the venom in the snake species unique to my 

country-Agkistrodon acutus (commonly known as "Five step 

snake") [2]. Preclinical studies have confirmed that the 

enzyme can shorten the blood clotting time [2] and bleeding 

time after tail trimming in mice [3]. It has a good hemostatic 

effect, and does not affect the number of prothrombin and 

platelets in the blood [4]. There is no platelet aggregation in 

normal blood vessels, and there is no risk of thrombosis. 

Domestic multi-center clinical studies have confirmed that the 

drug is effective and safety in hemostasis for abdominal 

surgery [5, 6], thyroid surgery [7], obstetrics and gynecology 

surgery [4], breast surgery [8], and gynecological surgeries [3]. 

However, studies have shown that it has no obvious 

hemostatic effect on chest surgical incisions [9]. This subject 

aims to evaluate the effectiveness and safety of the drug on the 

hemostatic effect of posterior lumbar spine surgical incisions. 
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2. Methods 

2.1. Clinical Data 

Sixty patients who were diagnosed with lumbar spine-related 

diseases and required surgery in the outpatient department of 

our hospital from January 2017 to December 2019 were 

selected. After admission, they were coded according to the 

outpatient number and randomly divided into study and control 

groups, with 30 cases in each group. Inclusion criteria: (1) 

Surgical incision length 8-10cm; (2) 18-75 years old, no gender 

limit; (3) Preoperative examination of liver and kidney function 

is normal; (4) Cagulation function and whole blood viscosity 

are basically normal; (5) The fasting blood sugar of diabetic 

patients is controlled at below 8.1mmol /L, the blood pressure 

of hypertensive patients is controlled at about 140/90mmHg, 

and cardiac color Doppler ultrasound shows that the left 

ventricular systolic function is in the normal range. Exclusion 

criteria: (1) Age <18 years or >75 years; (2) Have a history of 

thrombosis and use anticoagulant drugs in the past one month; 

(3) Have a history of cerebral hemorrhage and other basic 

hemorrhagic diseases (4) Diabetes patients with fasting blood 

above 11.0 mmol/L, high In blood pressure patients, systolic 

blood pressure>180mmHg, diastolic blood 

pressure>110mmHg; (5) Abnormal coagulation function; (6) 

Abnormal liver and kidney function; (7) Blood routine showed 

WBC<3×109/L or>WBC<3×/109/L, platelet<50×109 /L; (8) 

Have a history of severe allergies in the past. 

2.2. Research Method 

30 cases in the study group were injected with 

Hemocoagulase agkistrodon 2U intravenously 15 minutes 

before operation and 30 cases in the control group were 

injected with normal saline 15 minutes before operation. All 

patients were in the prone position and intubated under 

general anesthesia. Posterior lumbar laminectomy, spinal 

decompression, pedicle screw internal fixation, intervertebral 

disc removal, cage implantation, and bone graft fusion were 

performed by the same team of doctors. For obvious venous 

or arterial bleeding during the operation, use monopolar 

electrosurgical knife or bipolar electrocoagulation to stop the 

bleeding. At the end of the operation, a wound drainage tube 

is routinely placed and not clamped. We observe and record 

the drainage volume at 24 h after the operation. The drainage 

volume is ≤ 30-50 mL, then removed the drainage tube. 

2.3. Observation Indicators 

(1) Intraoperative blood loss (dry gauze weighing method 

+ negative pressure suction barrel reabsorbed blood); (2) 24 h 

postoperative wound drainage, postoperative total drainage; 

(3) 24 h coagulation before and after Functional indicators 

[prothrombin time (PT), thrombin time (TT), activated partial 

thromboplastin time (APTT), fibrinogen quantification 

(FIB)], D-2 polymer. 

2.4. Statistical Methods 

SPSS 27.0 statistical software was used for data analysis. 

Measurement data were expressed as "x±s". The Chi-square 

test was used for intra-group comparison, and the 

independent sample T test was used for inter-group 

comparison. P<0.05 was considered statistically significant. 

3. Results 

3.1. Comparison of Patient Clinical Data 

There was no statistically significant difference in gender, 

age, height, and body weight between the experimental group 

and the control group. See Table 1. 

Table 1. Comparison of patient clinical data. 

Group Gender (male /female) Age (years) Height (CM) Weight (Kg) 

Control (n=30) 15/15 53.25±12.85 164.35±7.36 60.52±8.32 

Experiment (n=30) 16/14 55.38±11.25 165.82±7.21 61.38±7.44 

3.2. Comparison of Clinical Results 

The experimental group and the control group had statistically significant differences in intraoperative blood loss, 24 h 

postoperative drainage, and postoperative total drainage. 

Table 2. Comparison of intraoperative blood loss and postoperative drainage volume between the two groups (x±s, mL). 

Group Intraoperative blood loss Postoperative 24h drainage Postoperative total drainage 

Control (n=30) 420.20±48.35 135.52±26.54 310.66±38.35 

Experiment (n=30) 210.20±85.26 36.52±22.35 108.52±29.47 

 

3.3. Comparison of Coagulation Indicators 

There was no significant difference in coagulation 

function indexes PT, APTT, TT, FIB between the two 

groups before operation, and there was no significant 

difference between the first day and the third day after 

operation. There was no statistically significant difference 

in D-2 polymer between the two groups of patients before 

operation, and there was no significant difference in D-2 

polymer changes between the 1st day and the 3rd day after 

the operation. See Table 3. 
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Table 3. Comparison of coagulation indicators between the two groups. 

Group Time PT APTT TT D2 polymer FIB 

Control (n=30) 

Pre-operation 13.25±0.76 38.23±3.52 18.23±0.52 232.20±41.52 2.82±0.48 

Post-operation (24h) 14.14±0.55 39.02±4.12 19.05±0.45 225.35±48.14 3.35±0.32 

Post-operation (72h) 13.83±0.84 40.08±3.50 18.74±0.66 238.35±38.50 2.99±0.66 

Experiment 

(n=30) 

Pre-operation 13.08±0.92 39.39±3.88 18.54±0.72 250.20±35.85 3.00±0.41 

Post-operation (24h) 13.75±0.25 38.58±3.88 19.07±0.38 242.02±44.48 2.69±0.38 

Post-operation (72h) 14.46±0.22 40.06±2.92 18.68±0.55 255.30±40.28 2.88±0.48 

 

3.4. Clinical Effect 

Both the experimental group and the control group 

completed the operation successfully. There were no adverse 

events such as wound infection and thrombosis during the 

hospitalization. The ultrasound examination of the lower 

limb blood vessels before discharge from the hospital showed 

no thrombosis. 

4. Discussions 

Lumbar degeneration is a common cause of low back and 

leg pain [10]. The vast majority of back and leg pain caused 

by lumbar degeneration can be cured by conservative 

treatment [11], and approximately 10% of patients require 

surgical treatment. The main surgical methods are minimally 

invasive and open surgical methods, and the PLIF technique 

is one of the most classic surgical methods to treat lumbar 

degeneration [12]. This technique removes the intervertebral 

disc tissue, fully decompresses, and fuses the intervertebral 

bones [13]. Most patients obtain satisfactory results. 

However, exposing the surgical incision through the posterior 

approach requires stripping of a large number of muscles and 

exposing cancellous bone, which is likely to cause a lot of 

bleeding [14]. Therefore, large trauma and bleeding are the 

significant disadvantages of PLIF surgery. A large amount of 

blood loss during the perioperative period can lead to 

postoperative anemia in patients and affect postoperative 

recovery and wound healing. People with severe anemia even 

need blood transfusions to improve their anemia [15]. 

Therefore, reducing perioperative blood loss caused by open 

lumbar spine surgery can promote the recovery of patients, 

which is in line with our concept of rapid recovery. 

Hemocoagulase agkistrodon for injection is an effective 

drug to reduce perioperative bleeding [16]. It is a hemostatic 

active ingredient extracted from the venom of Agkistrodon 

acutus. At present, the mechanism of action of this 

hemagglutinase is well known [17]. It mainly splits the A 

peptide fragment of fibrinogen to form fibrin monomer 

(aBBr) 2 and polymerizes it in the form of non-covalent 

cross-linking [7]. Easily soluble fibrin polymer plays a 

hemostatic effect [18]. In this study, there was no statistically 

significant difference in the changes of D-2 polymer before 

and after operation in the experimental group, and there was 

no significant difference in D-2 polymer before and after 

operation in the control group. Hemocoagulase agkistrodon 

does not activate coagulation factor ⅩⅢ, therefore, it is not 

easy to cause thrombosis. At present, multiple research 

results indicated that Hemocoagulase agkistrodon was safe 

and effective for hemostasis by intravenous administration [7, 

16]. Relevant animal experiments also confirmed that 

Hemocoagulase agkistrodon does not affect the number of 

prothrombin and platelets in the blood, and there is no 

platelet aggregation in normal blood vessels. Therefore, 

Hemocoagulase agkistrodon is not easy to cause thrombosis 

in normal blood vessels [19]. In this study, the method of 

preoperative intravenous administration was used to observe 

the effect of Hemocoagulase agkistrodon in spinal surgery. 

From the results of the study, it can significantly reduce 

intraoperative bleeding and postoperative wound drainage. At 

the same time, Hemocoagulase agkistrodon does not affect 

the blood coagulation function of patients. The results of this 

study are the same as those of other clinical studies [20]. 

There are two main problems facing future research. On 

the one hand, it is the source of natural snake venom. Most of 

the venomous snake species that can be extracted and used 

are national protected species [21]. Some snake venoms need 

to be imported due to the lack of snake species in the country, 

which is expensive. While incubating the viper technology, 

we hope to use genetic engineering to produce snake venom 

thrombin. On the other hand, although Hemocoagulase 

agkistrodon for injection uses the world's leading snake 

venom monomer purification technology, the purity of a 

single component is more than 99%, and it is the only 

single-component product on the market in my country that 

has completed all amino acid sequencing. Snake venom 

thrombin, however, the current research on the structure of 

snake venom thrombin is mainly focused on the primary 

structure and secondary structure [22], and there is still a lack 

of research on higher structure at home and abroad. 

5. Conclusions 

There is a lot of blood loss during and after open lumbar 

spine surgery, which is likely to cause persistent anemia and 

affect the patient’s recovery. Hemocoagulase agkistrodon for 

injection has been proved to be a good hemostatic agent in 

vivo and in vitro after years of clinical and animal experiments. 

The hemostatic effect is safe and reliable. The results of this 

study show that preoperative intravenous injection of 

Hemocoagulase agkistrodon has no significant effect on the 

body's coagulation function. It can reduce blood loss during 

surgery and postoperative blood loss. It is a safe and effective 

hemostatic drug. All in all, the application of Hemocoagulase 

agkistrodon before open surgery for lumbar degeneration is 

worthy of clinical application. 
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