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ABSTRACT: The objective of the research was to find out the effect of LLLI irradiation on cow physiological and 
productivity parameters at the peak of lactation. For the purpose of the trial, a total of 40 clinically healthy cows were 
grouped in the following 2 groups: test (n=20) and control group (n=20).Twenty cows in the test group were exposed to 
laser irradiation for 30 seconds daily for 8 continuous days. Blood and milk samples were collected three times: before 
starting the trial (before irradiation), at the end of the trial (after 8 days of irradiation) and 14 days after the end of the 
trial. LLLI irradiation for 30 seconds (8 consecutive days) at the peak of cow lactation had no effect whatsoever on 
changes in the total blood protein content, aspartatamine transerase, leukocytes and phosphorus parameters in both the 
test and control group, however, the calcium concentration in the test group was found to remain stable over the entire 
course of the investigation.Was found to cause a statistically significant decrease in SCC in the test group as compared 
to the control group, and a statistically significant increase in milk protein content in the test group when compared to 
the control group. 
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I. INTRODUCTION 
 
The postpartum period is associated with a high incidence of most dairy cattle diseases and a high risk of removal from 
the herd. Postpartum diseases often share risk factors, and these factors may trigger a cascade of other diseases [1]. 
These high lactational incidence risks of disease are attributable in part to the reduced immune function from 
approximately 2 weeks before to 3 weeks after calving. The severity of concurrent insulin resistance (IR), reduced feed 
intake, negative energy balance (NEB) and weight loss contribute to the degree and duration of the reduced immune 
defence. Innate immunity from PMN is a primary means of immune response in the uterus, and the PMN function is 
associated with the risk of retained placenta (RP) [2], metritis and endometritis [3]. There is a necessary immune and 
inflammatory response to the inevitable bacterial contamination of the uterus and the need for substantial tissue repair 
as part of involution.There is an emerging understanding that energy and fat metabolism are linked with inflammation. 
The mechanisms of pathogen detection, immune response, and to a lesser degree, regulation of inflammation in the 
uterus of dairy cows in the postpartum have been described [4, 5], and there are temporal associations with substantial 
metabolic changes [6].These phenomena are being investigated in dairy cows where they appear to be central to health 
in the transition period [7]. This may be useful to understanding the determinants of effective inflammatory response in 
the reproductive tract of postpartum dairy cows.NEFA mobilization and a fatty liver lead to IR, especially in the liver 
[8]. Increased intracellular accumulation or decreased oxidation of NEFA leads to a build-up of fatty acid metabolites 
that block the action of insulin receptor substrate (IRS1 and 2) that in turn diminishes the signalling of a key enzyme 
(PI(3)K) for insulin action.A fatty liver is also associated with an impaired innate immune function. Circulating 
numbers of leucocytes (including both mature and immature PMN) increase to peak at or just after calving, and these 
counts were similar between cows with and without a fatty liver (>40 mg fat/g liver in the first 2 weeks postpartum) 
[9].Other markers of liver health have also been associated with endometritis. In pasture-based cows at weeks 2, 4 and 



  
                       

                                                         
 
                                                         ISSN(Online) : 2319-8753 

                                                                                                                                                                         ISSN (Print) :  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Issue 5, May 2016  
 

Copyright to IJIRSET                                                                  DOI:10.15680/IJIRSET.2016.0505144                                         7468 

    

6, the postpartum aspartate aminotransferase and at weeks 4 and 6, the glutamate dehydrogenase were higher in cows 
with endometritis at week 6 [10]. Plasma albumin was slightly but significantly lower throughout the transition period 
in cows that had endometritis. It is unclear whether the difference in albumin is a direct reflection of liver health or an 
indicator of protein nutrition. 
Low power laser irradiation has been shown to have positive bio-stimulation effects on living organisms both in vitro 
and in vivo, and in various applications in the medical field [11]. During the past two decades, many reports have 
indicated that laser irradiation can promote wound healing, but the mechanism remains unclear [12] 
We did not find any information about LLLI effect on cow physiological and productivity parameters at the peak of 
lactation.The objective of the research. To find out the effect of LLLI irradiation on cow physiological and 
productivity parameters at the peak of lactation. 

II. RELATED WORK 
 
For the purpose of the trial, a total of 40 clinically healthy cows were grouped in the following 2 groups: test (n=20) 

and control group (n=20). Only fresh cows (up to 30 days postpartum) were selected for the trial. Before the trial, in 
its course and afterwards, all the cows under consideration were examined using general clinical investigation 
methods and their health condition was monitored continuously. The average age of the test and control cows was 3.4 
and 3.7 years, respectively. Lithuanian black-and-white breed cows accounted for 68 %, and the Holstein breed – for 
32 % of the total cows involved in the trial. A feed dispenser was used to feed the cows twice daily. The cows were 
milked in a rotary milking parlour containing 24 milking stalls (Westfalia surge, Germany) twice a day. The cows 
were kept in a loose housing barn, the manure was removed once a day, straw was used as a bedding, and an adapted 
feed ration was offered for each batch of cows (depending on the lactation days and productive performance). The 
cows were regularly let outdoors for exercise. Twenty cows in the test group were exposed to laser irradiation for 30 
seconds daily for 8 continuous days. 

 Blood samples were collected three times: before starting the trial (before irradiation), at the end of the trial 
(after 8 days of irradiation) and 14 days after the end of the trial. For the purpose of investigation, blood samples were 
collected from V. epigastrica to vacuum test-tubes (BD Vacutiner, England) using 0.072 ml of the preservative EDTA 
IK_3 and using no preservative, for the purpose of obtaining blood serum. Afterwards, morphological and 
biochemical blood tests were performed. The total leukocyte count (LK) was determined in a Neubauer-Improved 
(Paul Marienfeld GmbH&Co. KG Lauda-Konigshofen, Vokietija) counting chamber (Kraft 1987). The total blood 
concentrations of protein (B.b.), calcium (Ca), phosphorus (P) and aspartataminotransferase (AST) were determined 
using a computer-controlled Hitachi 705 analyzer (Hitachi, Japan). The data was processed using Dairy Plan C21 
computer software and Microsoft Excel (2003). 

 The milk were collected three times: before starting the trial (before irradiation), at the end of the trial (after 
8 days of irradiation) and 14 days after the end of the trial.  Milk samples were collected in special disposable 
containers containing a preservative – Sedupol. The milk fat content, protein content, milk lactosis, total somatic cell 
count and milk urea were analysed at VĮ “Pieno tyrimai”. 

Data analysis and statistics. The test data were processed using an SPSS statistical package (SPSS for Windows 
15.0, SPSS Inc., Chicago, IL, USA, 2006). The data was considered reliable from a statistical point of view, where p 
< 0.05. 

III. EXPERIMENTAL RESULTS 
 
Low-level laser irradiation (LLLI) has been investigated widely for over 30 years [13] and has been shown to have a 

variety of biostimulatory effects. Increased proliferation after LLLI has been reported in many cell types including 
fibroblasts, keratinocytes, human osteoblasts, and lymphocytes [13]. Increased differentiation of cells is another effect 
of LLLI and has been shown in several studies, mostly regarding osteoblasts and osteoclasts [13]. 

 No clinical changes were observed in both the test and control cow groups during the investigation or after it 
was completed. The majority of blood and productive parameters under investigation were found to vary almost the 
same in both the control and test groups. The changes obtained can be mainly associated with the days of lactation, as a 
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significant change in the parameters under investigation was observed depending on the days of lactation. According to 
Hagmüller [14], the AST concentration in blood serum can increase temporally right after calving and to remain at this 
increased level for several days postpartum, while later it decreases. A similar trend was observed in this particular trial. 

 The variation in calcium content is an exception. The calcium content in the blood serum of the tested cows 
was found to remain constant over the entire trial, whereas that of the control cows – varied (p<0,05) (Fig. 1.). 

 

 
Fig. 1. Concentration of calcium during the investigation.The calcium content in the blood serum of the tested cows was found to 

remain constant over the entire trial, whereas that of the control cows – varied 
 
 All the other parameters varied in almost the same manner. According to Hagmüller [14], the calcium content in 

blood serum decreases during calving and right after calving, whereas later it is recovered. However, in this particular 
investigation, the calcium content in the blood serum of the tested cows was found to remain stable. This might have 
been caused by irradiation-increased synthesis of vitamins D2 and D3 from pro-vitamins, which might have had an 
effect on the stability of the calcium content in the blood plasma. According to Schmidl u. Forstner [15], hypercalcemia 
might be caused by plants, hypervitaminosis D. In this case, it leads to the conclusion that although the calcium content 
decreased in the control group, it was prevented from decreasing in the test group by the increased synthesis of D 
vitamins from pro-vitamins due to the exposure to laser irradiation. This stability of calcium content in the blood serum 
is highly important in a herd of high-producing cows at the beginning of their lactation. The increase in the total 
leukocyte count at the beginning of the trial might have resulted from a change in total leukocyte count or changes in 
the leukocyte fractions counts. Physiological leukocytosis is common both before and after calving  [15]Similar 
changes were observed in this particular investigation, too. Many cows were diagnosed with leukocytosis at the 
beginning of the trial, and a significant decrease in the total leukocyte count was observed at the end of the trial. The 
total leukocyte count in the blood of both cow groups varied similarly. Other biochemical blood parameters varied alike 
in both the test and control group. 

 Productive and milk composition parameters were found to vary almost the same in both groups involved. The 
exception was only a variation in the somatic cell count and milk protein content (p<0,05) (Fig. 2 and 3). 
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Fig. 2. Concentration of SCC during the investigation.Productive and milk composition parameters were found to 

vary almost the same in both groups involved.The exception was only a variation in the somatic cell count. 
 

 
Fig. 3. Concentration of milk protein during the investigation. The exception was only a variation in the milk protein content. 
 
 The decrease in the somatic cell count observed in the test group can be linked to the stability of the calcium content 

shown by this group as according to Nir [16] abnormal calcium blood concentration is associated with a decrease in 
udder resistance and mastitis. This is because the decrease in calcium blood concentration results in the reduced ability 
of the streak canal to close after milking [17]. However, in this particular investigation, the test group exhibited a stable 
calcium content remaining in their blood, which had an effect on the decrease in the somatic cell count in their milk.  

250

260

270

280

290

300

310

320

330

I II III

th
ou

sd
./

m
l

Time of investigation

SCC Test group

SCC Control group

3.1

3.15

3.2

3.25

3.3

3.35

3.4

I II III

Pe
rc

en
t

Time of investigation

Milk protein Test 
group

Milk protein Control 
group



  
                       

                                                         
 
                                                         ISSN(Online) : 2319-8753 

                                                                                                                                                                         ISSN (Print) :  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Issue 5, May 2016  
 

Copyright to IJIRSET                                                                  DOI:10.15680/IJIRSET.2016.0505144                                         7471 

    

The increase in the milk protein content in the test group can be linked to the intensified synthesis of prolactin, 
insulin or cortisone. According to Stelwagen [18], it is the increase in secretion of these hormones that is capable of 
causing an increase in milk protein content. 

IV. CONCLUSION  
 
1. LLLI irradiation for 30 seconds (8 consecutive days) at the peak of cow lactation had no effect whatsoever on 

changes in the total blood protein content, aspartatamine transerase, leukocytes and phosphorus parameters in both the 
test and control group, however, the calcium concentration in the test group was found to remain stable over the entire 
course of the investigation. 

2. LLLI for 30 seconds (8 consecutive days) at the peak of cow lactationwas found to cause a statistically 
significant decrease in SCC in the test group as compared to the control group, and a statistically significant increase in 
milk protein content in the test group when compared to the control group. The other productive parameters were 
observed to increase and decrease similarly in both groups under investigation. 

3 LLLI at the peak of cow lactation should be continued while increasing the duration of laser irradiation. 

REFERENCES 
[1] Vergara,  C. F., Cook, N., B, Nordlund, K., V., McArt, J. A. A., Nydam, D. V. Oetzel, G. R Risk factors for postpartum problems in dairy cows: 
Explanatory and predictive modeling. Journal of Dairy ScienceVolume 97, Issue 7.  P. 4127–4140,  2014 
[2] Kimura K, Goff JP, Kehrli ME, Reinhard TA. Decreased neutrophil function as a cause of retained placenta in dairy cattle. J Dairy Sci 85, 544–

550. 2002. 
[3] Hammon DS, Evjen IM, Dhiman TR, Goff JP, Walters JL.  Neutrophil function and energy status in Holstein cows with uterine health 

disorders. Vet Immunol Immunopathol 113, 21–29. 2006. 
[4] Singh J, Murray RD, Mshelia G, Woldehiwet Z. The immune status of the bovine uterus during the peripartum period. Vet J 175, 301–309. 

2008. 
[5] Sheldon IM, Cronin J, Goetze L, Donofrio G, Schuberth HJ.  Defining postpartum uterine disease and the mechanisms of infection and 

immunity in the female reproductive tract in cattle. Biol Reprod 81, 1025–1032. 2009. 
[6] Goff JP, Horst R.  Physiological changes at parturition and their relationship to metabolic disorders. J Dairy Sci.80, 1260–1268. 
[7] Bradford BJ, 2011: Immunity and inflammation in transition cows. AABP Proc 44, 48–52. 1997. 
[8] Kahn SE, Hull RL, Utzschneider KM. Mechanisms linking obesity to insulin resistance and type 2 diabetes. Nature 444, 840–846. 2006. 
[9] Zerbe H, Schneider N, Leipold W. Altered functional and immunophenotypical properties of neutrophilic granulocytes in postpartum cows 

associated with fatty liver. Theriogenology 54, 771–786. 2000. 
[10] Burke CR, Meier S, McDougall S, Compton C, Mitchell M, Roche JR.  Relationships between endometritis and metabolic state during the 
transition period in pasture-grazed dairy cows. J Dairy Sci 93, 5363–5373. 2010. 
[11] Sang Woong Park, Kyung Chul Shin, Hyun Ji Park, In Wha Lee, Hyung-Sik Kim, Soon-Cheol Chung, Ji-Sun Kim, Jae-Hoon Jun, Bokyung 

Kim, Young Min Bae, Diverse effects of a 445 nm diode laser on isometric contraction of the rat aorta, Biomedical Optics Express. 6, 9, 
3482. 2015. 

[12] Chia-Hsin Chen, Chau-Zen Wang, Yan-Hsiung Wang, Wei-Ting Liao, Yi-Jen Chen, Chang-Hung Kuo, Hsuan-Fu Kuo, Chih-Hsing Hung, 
Effects of Low-Level Laser Therapy on M1-Related Cytokine Expression in Monocytes via Histone Modification, Mediators of 
Inflammation, 2014. 

[13] Shengli Han, Tao Zhang, Jing Huang, Ronghua Cui, Langchong He, New method of screening allergenic components from Shuanghuanglian 
injection: With RBL-2H3/CMC model online HPLC/MS system, Journal of Pharmaceutical and Biomedical Analysis, 88, 602. 2014. 

[14 ] Werner Hagmüller.Untersuchungen an Braunviehrindern imoberösterreichischen Innviertel - Stoffwechselprofile der ersten 100 
Laktationstage8 – 11. 2002. 
[15 ] Schmidl, M., D. v. Forstner. Veterinärmedizinische Laboruntersuchungen für die Diagnose und Verlaufskontrolle. 3. Aufl. Boehringer 

Mannheim GmbH, Mannheim. 1985.  
[16 ] Nir O. What are production diseases, and how do we manage them?.Acta vet.Suppl. . Vol. 98. P. 21–32. 2003. 
[17 ] Goff J. P., Horst R. L. Physiological changes at parturition and their relationship to metabolic disorders. Dairy Sci. . P. 60 - 1268. 1997. 
[18 ]Stelwagen, K.  Milk protein. In: Roginsky, H., J.W. Fuquay u. P.F. Fox (Hrsg.): Encyclopedia of dairy sciences, Academic Press, London, 

1835-1842. ,2003. 
 


