
6.3 - oi - 1 2 4 -

A Hemostat Prepared with Fibrinogen, Factor XIII from Pig Blood and Microbial Transglutaminase 

Ming-Tsao Chen. Tai-Li Hsueh and Deng-Cheng Liu

Department of Animal Science, National Chung-Hsing University, 250, Kuokung Rd., 
Taichung, Taiwan. E-mail:michen@dragon.nchu.edu.tw

Key words: fibrinogen, factor XIII, transglutaminase, hemostat, pig blood

Background
Animal blood contains many valuable materials such as proteins, iron, lipids and hormones. It mainly consists of plasma and blood cells • 

The plasma contains fibrinogen, thrombin and factor XIII which are associated with blood coagulation. Our lab is conducting research on the
functional properties of plasma, globin and their influencing factors (Chen et al., 1984; 1987). We are also studying the characteristics of

fibrinogen and thrombin which are isolated and purified from pig blood (Huang et al., 1992). Also being evaluated is the composition an‘
storage quality of blood rice cake (Liu et al., 1993), purification and activity of transglutaminase (TGase) from pig blood (Tseng et al., 1999a, b;

2000)...etc. since there are many valuable biomedical materials found in blood. This research could increase the value of blood and this wof¡Id

reduce environmental pollution.. In this study, we are attempting to prepare a hemostat with fibrinogen, factor XIII and microti' 
transglutaminase. f

Objective ^
The purpose of this study was to evaluate the hemostatic ftinction of transglutaminase (factor XIII) from pig plasma and microbial TGase' 

and when mixed with fibrinogen as a hemostat. ^

.(if

Methods
Pig blood was collected from the local slaughterhouse and combined with anticoagulant for preparation of plasma by centrifugati011 

Porcine TGase (factor XII) (PTG) was prepared according to the procedures described by Folk and Chung (1985). In brief, the fresh pig plas^9 
was treated with BaCl2and precipitated by glycine, then purified via gel filtration liquid chromatography, and elutes contain^ 
TGase were collected, freeze-dried. Microbial TGAse was prepared according to the methods described by Yeh et al. (200^ 
Streptoverticillium kentuckenseCCRC 12429 was used for culturing to produce MTGase (MTG). The MTGase was prepared from the culture 
S- kentuckense. and purified by precipitating with 55-75% ammonium sulfate and purified by CM-cellulose cation-exchange chromatograph' 
followed by the same procedures used for PTGase. Fibrinogen was prepared from pig plasma according to the procedures described ^  ̂ 2 
Dirvakaran (1982). The hemostats were prepared with PTGase, MTGase, and mixed with fibrinogen (F), separately.
Testing animal : New Zealand white rabbits (female, 30months of age, 3.5kg of live weight) were used as testing animals to study hemosth1 
function of TGases and fibrinogen. The veins of both ears of testing animals were cut surgically for bleeding and then sprayed with PTGaSe 4
MTGase, FPTGase and FMTGase on the wounds, separately, and their coagulating time was recorded which was used to express the hemostati 
function (Fig. 1). ^
The microstructures of clots were also examined by using scanning electron microscopy (Ashie et al., 1997).

Results and Discussion
Fig. 2 showed the SDS-PAGeltectrophoretogram of PTGase prepared from pig plasma. As shown in Table 1, it was observed that ih«

yield of PTGase was higher (50%) by precipitated with 40% ammonium sulfate. Fig. 3 showed the SDS-PAGE of MTGase prepared fro111tfcc

culture of S. kentuckense. and table 2 showed the yield, and activity of MTGase. The yield and activity of PTGase were higher when comP;.ar«"

with those of MTGase. SDS-PAGElectrophoretogram is shown in Fig. 4 for fibrinogen precipitated at different pHs. The higher y>e 
fibrinogen was obtained at pH 5.4 to 5.5 of plasma.

Id
To compare the hemostatic function, the powder of PTGase, MTGase, fibrinogen and the mixtures both of theTgases with fibrin0-

were sprayed on the wounds of the ears and their coagulating time was recorded, separately. The results indicated that fibrinogen had the shot*6 |

\
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c°agulating time, followed by FMTGase, PTGase, FPTGase and MTGase was the longest time for clotting (Table 3). This means that fibrinogen, 
f’TGase and FMTGase were very active on clotting on bleeding as caused by wounding. The microstructures of clots on wounds were observed 

firmer clots caused by fibrinogen and both Tgases than that o f  the control {Fig. 5 ,6 and 7). The observation -of micrestructure -of clots on the 
bounds with PTGase and FMTGase individually had smaller holes and firmer network than that of the control.This result suggested that 
^rinogen, PTGase and FMTGase were more efficiency on hemostatic function than that of FPTGase or MTGase. In this study;, the similar 
^'crostructures of clots were also found with MTGase and FMTGase treatment, but the'loose network was observed and these results indicated 

) lnferior clotting caused by only MTGase or FMTGase. The picture of Fig. 8 showed the healed status of wound after 7 days of treatment, 
however, no any organisms were found in the hemostats prepared from plasma and microorganism, but the aseptic process has to be done for 
Medical clinic research in the future.

inclusions
ie It is possible to prepare a hemostat from fibrinogen, porcine and microbial transglutaminases for medical clinic uses such as wound and
j f  deeding caused by tooth extraction. However, an aseptic process has to be developed to produce a germ-free hemostat.
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Fig. 5. Microstructure of clots caused by 
fibrinogen spray. ,,

C * PTGF

clots caused by PTG and
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Fig. 6. Microstructure of 
________PTGF spray._____

Fig. 7. Microstructure of clots caused by MTG and 
MTGF spray.

Fig. 8. Healed status of wound after 
7 days of treatment.

A • Control

C • MTGF
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