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Abstract: 

Aim: To assess serum lactate dehydrogenase 2 (LD2) levels in cases with NHL with and with-out bone marrow 

penetration. 

Introduction: Lactate dehydrogenase (LDH) is expressively increased in cases having haemopoietic cancer and 

has been shown to have prognostic value, especially in cases having non-Hodgkin's lymphoma. Serum LD2 is 

determined in 60 patients who have previously been diagnosed with NHL. 

Place and Duration: In the Oncology Department of Allied Hospital Faisalabad for one-year duration from 

March 2019 to February 2020.  

Goals and Objectives: Patients were separated into 2 groups with 30 bone marrow infiltrates (group B) and were 

left without infiltration (group C). The values were equated with 20 healthy persons in terms of sex and age 

(group-A). Estimates were made before the chemotherapy initiation. 

Results: LD2 levels in NH2 patients increased significantly compared to controls. There was also a substantial 

difference among the values of NHL patients through & without bone-marrow infiltration. The levels presented a 

positive association through spread of the illness. 

Conclusion: We find that the above-mentioned non-invasive parameter is a useful indicator of the extent of the 

disease. 
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INTRODUCTION: 

Lymphomas are malignant tumors of the lymphatic 

system. Lymphoma occurs when lymphocytes 

become malignant, they double and accumulate 

faster than normal or may last longer than normal 

lymphocytes. In malignant lymphomas, most cells 

freeze in one phase of normal difference [1]. In 

NHL, the primary manifestation of the illness is in 

normal lymphoma, lymph node, spleen, MALT 

region (lymphoid tissue associated with mucosa), or 

anywhere except in the bone marrow. The lymph 

node and lymphomas outside the spleen are called 

extra-node lymphomas [2]. When the disease affects 

the bone marrow in NHL, IV disease. It is said that 

he goes on stage. In patients with NHL, patients may 

have general and localized peripheral 

lymphadenopathy, which is clinically 

indistinguishable from Hodgkin's disease, but 

important constitutional symptoms such as fever, 

night sweats or weight loss in NHL, EH [3]. In 

addition to a handful of macrophage cancers, NHL 

creates a frightening and comprehensive family of 

lymphoid cancers, including various malignant B 

cell lymph node malignant tumors and several less 

common T cell proliferations7-8. Determining the 

severity after histological diagnosis of malignant 

lymphoma determines the extent and location of the 

disease that determines the treatment protocol [4]. 

Patients who do not respond to conventional therapy 

can benefit from research methods9. Among 

biological markers, lactate dehydrogenase is the 

most important, which reflects the proliferative 

activity and invasive potential of lymphoma. It is 

stated at advanced levels when lymphocytes divide 

or cells are exchanged or damaged. Increased LDH 

is an indicator of disease progression. May show 

rapid growth transformation. There are five iso-

enzymes whose structure is slightly different from 

LDH. LDH2 is concentrated in lymphocytes [5]. 

 

METHODOLOGY: 

This study is the cross-sectional research conducted 

regardless of age and gender and has been divided 

into the following groups in the Allied Hospital 

Faisalabad for one-year duration from March 2019 

to February 2020. 

 

Group A: normal healthy controls (n = 20) 

Group B: NHL patients with-out bone-marrow 

penetration (n = 30) 

Group C: NHL patients with-bone-marrow 

penetration (n = 30) 

Recently diagnosed NHL cases were examined by 

lymph node biopsy in front of the chemotherapy 

center. Patients with renal failure, myocardial 

infarction, skeletal muscle disease, liver failure, 

malignancies, and hemolytic anemia due to any 

other intestinal infarction, systemic stroke and 

infectious mononucleosis were excluded. 

 

Serum lactate dehydrogenase 2 levels (LDH2) were 

measured by agarose gel electrophoresis at the 

Lahore Excellence Molecular Biology Center 

(CEMB). The outcomes were examined using the 

Student's t test. 

 

RESULTS: 

The mean serum LD2 level was 29.1 ± 4.08% in the 

control group and 39.83 ± 2.09% in the B group, 

while it was 52.53 ± 4.47% in the C group. 

 

 

Table I: LD2 Levels in Controls and NHL: 

   

Parameter Controls (n = 20)  Non-penetration (n = 30)  P-value  

LD2(%age) 29.1 ± 4.08 39.83 ± 2.09 < 0.001* 

 

The difference between the average levels of control and NHL patients with and with-out bone marrow penetration 

was quite significant (P <0.00) (Tables I, II, III and Figures I, II, III). In 6 (20%) cases with leukocytosis, LD2 

values were 54–60% and the average value was 57.5 ± 2.07%. 

 

The highest values (60% and 59%) were observed in 2 (7%) cases with peripheral exudate. The cut-off limit for 

serum LD2 concentration between groups B and C based on the data is 45%. Infiltration cases showed values 

above this cut limit. 
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Table II: LD2 Levels in Controls and NHL Patients with Bone-Marrow Penetration: 

  
Parameter Controls (n = 20)  penetration (n = 30)  P-value  

LD2(%age) 29.1 ± 4.08 52.53 ± 4.47 <0.001* 

 
 

Table III: Comparison of LDH2 In Patients: 

   

Parameter Non-penetration (n = 30)  penetration (n = 30)  P-value  

LD2(%age) 38.83 ± 2.52 52.53 ± 4.47 <0.001* 
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DISCUSSION: 

In this study, the average LD2 level in the controls 

was 1.51 ± 0.43%. The average level in NHL 

patients without bone marrow infiltration was 2.41 

± 0.48%. It was 3.9 ± 0.7% in patients with NHL 

with bone marrow penetration [6]. The average LD2 

level in NHL patients with and with-out bone 

marrow penetration increased significantly 

compared to controls (p <0.001) [7]. Similar 

observations were reported by Csako 1982, 

Rotenberg 1983, Paule 1984, Maruyam 1994, 

Dumontet 1999, Boufia 2004. Casco 1982 stated 

that the highest activity of LD2 isoenzyme is useful 

in assessing tumor burden and prognosis in patients 

with NHL. According to Rotenberg 1983, high 

serum LD levels, mainly with LD2, may be early 

and may be the only symptom of latent malignant 

lymphoma [8]. Demonte 1999 said that there are 

some characteristic profiles of serum LD 

isoenzymes in patients with NHL, and some of these 

specific changes may help correct the prognostic 

value of total serum LDH. Bouie 2004 said LD2 is a 

biochemical marker of cancer and cell 

differentiation19. The increase in LD2 was a sign of 

evolution towards a more aggressive stage of the 

disease. There are characteristic changes in serum 

LD2 levels in NHL patients [9]. Bouie 2004 also 

reported that 49% of 160 patients had an increase in 

serum LDH. Analysis of LD isoenzyme profiles in 

all patients showed a higher percentage of 

isoenzyme 2 in patients with NHL (both diagnosis 

and relapse), and total LDH showed superiority in 

LD2 isoenzymes. It also indicates that the first is a 

more reliable indicator of malicious potential in 

NHL [10]. 

 

 

CONCLUSION: 

In the light of the above observations, it was found 

that 58% of NH2 patients had elevated LD2 

isoenzyme and a significant increase in patients with 

bone marrow infiltration. Therefore, LD2 may be an 

indicator of the extent of the disease. As a non-

invasive parameter, it can be applied to measure 

proliferative activity and invasive potential of 

lymphoma. 

 

REFERENCES: 

1. Mazher, Naghmana, Zafar Iqbal, Naumaan 

Aslam, and Seema Mazher. "Serum lactate 

dehydrogenase 2 isoenzyme as marker of bone 

marrow infiltration in non Hodgkin 

lymphoma." International Journal of 

Pathology (2018): 9-12. 

2. Kučer, Nada, Josipa Kuleš, Jelena Gotić, 

Martina Crnogaj, Vladimir Mrljak, and Renata 

Barić Rafaj. "Markers of inflammation and 

fibrinolysis in canine lymphoma." Veterinarski 

arhiv 88, no. 6 (2018): 787-806. Kučer, Nada, 

Josipa Kuleš, Jelena Gotić, Martina Crnogaj, 

Vladimir Mrljak, and Renata Barić Rafaj. 

"Markers of inflammation and fibrinolysis in 

canine lymphoma." Veterinarski arhiv 88, no. 6 

(2018): 787-806. 

3. Lacroix, Ruben, Elisa A. Rozeman, Marina 

Kreutz, Kathrin Renner, and Christian U. 

Blank. "Targeting tumor-associated acidity in 

cancer immunotherapy." Cancer Immunology, 

Immunotherapy 67, no. 9 (2018): 1331-1348. 

Lacroix, Ruben, Elisa A. Rozeman, Marina 

Kreutz, Kathrin Renner, and Christian U. 

Blank. "Targeting tumor-associated acidity in 



IAJPS 2020, 07 (06), 1523-1528                Hafsah Mansoor Khan et al             ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  
 

Page 1527 

cancer immunotherapy." Cancer Immunology, 

Immunotherapy 67, no. 9 (2018): 1331-1348. 

4. Kayar, Abdullah, Banu Dokuzeylul, Onur 

Iskefli, Alper Bayrakal, Sinem Ulgen Saka, 

Funda Yildirim, and Aydın Gurel. "Clinical 

features, haematologic parameters, blood serum 

biochemistry results and thymidine kinase 

activity of dogs affected by malignant 

lymphoma in Turkey." Japanese Journal of 

Veterinary Research 66, no. 4 (2018): 227-238. 

5. Miralles, Pilar, José Tomás Navarro, Juan 

Berenguer, José Gómez Codina, Mi Kwon, 

David Serrano, José Luis Díez-Martín et al. 

"GESIDA/PETHEMA recommendations on 

the diagnosis and treatment of lymphomas in 

patients infected by the human 

immunodeficiency virus." Medicina Clínica 

(English Edition) 151, no. 1 (2018): 39-e1. 

6. Yu, Runhong, Jingyu Zhang, Yuzhu Zang, Li 

Zeng, Wenli Zuo, Yanliang Bai, Yanhui Liu, 

Kai Sun, and Yufeng Liu. "iTRAQ-based 

quantitative protein expression profiling of 

biomarkers in childhood B-cell and T-cell acute 

lymphoblastic leukemia." Cancer management 

and research 11 (2019): 7047. Yu, Runhong, 

Jingyu Zhang, Yuzhu Zang, Li Zeng, Wenli 

Zuo, Yanliang Bai, Yanhui Liu, Kai Sun, and 

Yufeng Liu. "iTRAQ-based quantitative protein 

expression profiling of biomarkers in childhood 

B-cell and T-cell acute lymphoblastic 

leukemia." Cancer management and 

research 11 (2019): 7047. 

7. Dias Koch, Everson, and Juan Marco Quispe 

Reyes. "Exámenes laboratoriales relacionados 

al estadiaje de la enfermedad en pacientes con 

linfoma en un hospital de referencia de Perú." 

(2019). Dias Koch, Everson, and Juan Marco 

Quispe Reyes. "Exámenes laboratoriales 

relacionados al estadiaje de la enfermedad en 

pacientes con linfoma en un hospital de 

referencia de Perú." (2019). 

8. Pravin Prabhu, P. "A study on correlation of 

serum prolactin level to child pugh scoring 

system in cirrhosis of liver in assessing the 

severity of the disease." PhD diss., Madurai 

Medical College, Madurai, 2018. 

9. Hussen, May Mohammed Ali. "Association of 

Cytochrome P450 2 E1 (C1053T) and NADPH 

Quinone Oxide Reducatase 1 (C609T)(C 465T) 

Genes Polymorphism with Acute 

Lymphoblastic Leukemia in Sudanese 

Patients." PhD diss., Sudan University of 

Science & Technology, 2019. 

10. Michaeloudes, Charalambos, Pankaj K. 

Bhavsar, Sharon Mumby, Bingling Xu, 

Christopher Kim Ming Hui, Kian Fan Chung, 

and Ian M. Adcock. "Role of metabolic 

reprogramming in pulmonary innate immunity 

and its impact on lung diseases." Journal of 

Innate Immunity 12, no. 1 (2020): 1-16. 

Michaeloudes, Charalambos, Pankaj K. 

Bhavsar, Sharon Mumby, Bingling Xu, 

Christopher Kim Ming Hui, Kian Fan Chung, 

and Ian M. Adcock. "Role of metabolic 

reprogramming in pulmonary innate immunity 

and its impact on lung diseases." Journal of 

Innate Immunity 12, no. 1 (2020): 1-16. 

11. Iqubal, Ashif, Mohammad Kashif Iqubal, Sumit 

Sharma, Mohd Asif Ansari, Abul Kalam Najmi, 

Syed Mansoor Ali, Javed Ali, and Syed 

Ehtaishamul Haque. "Molecular mechanism 

involved in cyclophosphamide-induced 

cardiotoxicity: Old drug with a new 

vision." Life sciences 218 (2019): 112-131. 

12. Hippe, Mariana. "Das Cystein-Rich-Protein 61 

(CYR61/CCN1) als potentieller 

Aktivitätsmarker beim Multiplen Myelom-Eine 

Evaluation im Zusammenhang mit klinischen 

Daten und im Vergleich mit PatientInnen mit 

Osteoporose und gesunden ProbandInnen." 

(2018). Hippe, Mariana. "Das Cystein-Rich-

Protein 61 (CYR61/CCN1) als potentieller 

Aktivitätsmarker beim Multiplen Myelom-Eine 

Evaluation im Zusammenhang mit klinischen 

Daten und im Vergleich mit PatientInnen mit 

Osteoporose und gesunden ProbandInnen." 

(2018). 

13. Tarasov, V.V., Chubarev, V.N., Ashraf, G.M., 

Dostdar, S.A., Sokolov, A.V., Melnikova, T.I., 

Sologova, S.S., Grigorevskich, E.M., 

Makhmutovа, A., Kinzirsky, A.S. and 

Klochkov, S.G., 2019. How Cancer Cells Resist 

Chemotherapy: Design and Development of 

Drugs Targeting. Current Topics in Medicinal 

Chemistry, 19, pp.1-17. 

14. Kozikowski, Alan, and Irina Gaisina. "HDAC 

Inhibitors and Therapeutic Methods Using the 

Same." U.S. Patent Application 15/756,086, 

filed January 24, 2019. Kozikowski, Alan, and 

Irina Gaisina. "HDAC Inhibitors and 

Therapeutic Methods Using the Same." U.S. 

Patent Application 15/756,086, filed January 

24, 2019. 

15. Narain, Niven Rajin, and John Patrick McCook. 

"Methods for treatment of oncological disorders 

using an epimetabolic shifter (coenzyme Q10)." 

U.S. Patent 9,896,731, issued February 20, 

2018. 

16. Narain, Niven Rajin, and John Patrick McCook. 

"Methods for treatment of oncological disorders 

using an epimetabolic shifter (Coenzyme 

Q10)." U.S. Patent 10,351,915, issued July 16, 

2019. 

17. Du, Fang-Yu, Qi-Fan Zhou, Wen-Jiao Sun, and 

Guo-Liang Chen. "Targeting cancer stem cells 

in drug discovery: Current state and future 

perspectives." World journal of stem cells 11, 

no. 7 (2019): 398. Du, Fang-Yu, Qi-Fan Zhou, 

Wen-Jiao Sun, and Guo-Liang Chen. 

"Targeting cancer stem cells in drug discovery: 



IAJPS 2020, 07 (06), 1523-1528                Hafsah Mansoor Khan et al             ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  
 

Page 1528 

Current state and future perspectives." World 

journal of stem cells 11, no. 7 (2019): 398. 

18. Weis, Serge, Michael Sonnberger, Andreas 

Dunzinger, Eva Voglmayr, Martin Aichholzer, 

Raimund Kleiser, and Peter Strasser. "Tumors 

of the Nervous System: General 

Considerations." In Imaging Brain Diseases, 

pp. 1263-1331. Springer, Vienna, 2019. 

19. Ocaña, Ma Carmen, Beatriz Martínez‐Poveda, 

Ana R. Quesada, and Miguel Ángel Medina. 

"Metabolism within the tumor 

microenvironment and its implication on cancer 

progression: an ongoing therapeutic 

target." Medicinal research reviews 39, no. 1 

(2019): 70-113. 

20. Jacobs, Maryce M., and Roman J. Pienta. 

"Relationships Between Potassium and 

Cancer." In Vitamins and Minerals in the 

Prevention and Treatment of Cancer, pp. 227-

245. CRC Press, 2018. 


