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Abstract  

Metal ion complexes of synthetic drugs are gaining global attention because of their effectiveness in the management of various ailments. Copper 

and Nickel drug complexes of Isonicotinic Acid Hydrazide were synthesized and investigated for their toxicological activities in Wistar rats using 

biochemical and haematological parameters. Thirty (30) Wistar rats (150.20 ± 3.42 g) were used and divided into 6 groups (A-F) each containing 

5 rats. Groups A and B rats orally received 5% DMSO and 20 mg/kg body weight of Isonicotinic Acid Hydrazide respectively, while those in 

groups C and D received 20 and 40 mg/kg body weight of Ni (ISO)Cl2 respectively. Rats in groups E and F received same doses as in C and D but 

corresponding to Cu (ISO)Cl2. Each group received 0.5 ml corresponding to the agents administered to them for 21 days. The toxicity in the 

animals were monitored using standard methods. The ligand and its complexes dose-independently reduced (P < 0.05) serum activities of Alkaline 

Phosphatase (ALP) as well as quantities of total cholesterol and Red Blood Cells (RBC) but did not significantly (P > 0.05) affect parameters such 

as tissue ALP activities, direct bilirubin, total bilirubin, creatinine, urea, high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-

cholesterol (LDL-C), atherogenic index, haematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean 

corpuscular haemoglobin concentration (MCHC). This study has scientifically established the safety of nickel and copper complexes of isonicotinic 

acid hydrazide. However, caution must be taken in their consumption since they possess hypocholesterolemic properties.  
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Table-1. Analytical Data of Isonicotinic Acid Hydrazide and its Complexes 

Ligand/Complexes Empirical Formula Colour 
Melting /Decomposition 

point(oC) 
Texture 

Molar 

mass 

Elemental Analysis(Cal/ Found) 

o/o  C o/o H o/o N 

Isonicotinic Acid 

Hydrazide 
C7H9O2N3 White 170-173 Crystal 137 - - - 

[Cu(ISO)Cl2] C7H9O2N3CuCl2 Blue 181-183 Powdery 271 26.57(26.49) 2.58(2.03) 15.50(15.48) 

[Ni(ISO)Cl2] C7H9O2N3NiCl2 Blue 204-205 Powdery 266 27.07(27.71) 2.63(2.01) 15.79(14.06) 

Table-2. Infrared Spectra Data of Isonicotinic Acid Hydrazide and its Complexes 

Ligand/ Complexes ν(NH2) ν(C=O) ν(C=N) ν(C-N) ν(M-L) ν(M-Cl) 

Isonicotinic acid hydrazide 3404 1716 1676 1200 - - 

[Cu(ISO)Cl2] 3453 1700 1660 1192 - - 

[Ni(ISO)Cl2] 3477 1700 1684 1201 648 600 

Table-3. Antimicrobial Activities of Isonicotinic Acid Hydrazide and its Complexes 

Ligand/ 

Complexes 

K.  pneumoniae B. subtilis E. coli S. aureus P. aeruginosa S.  faecalis 

                                                     Zone of inhibition (mm) 

ISO -  -  18.92  ±0.45a -  15.00  ±0.39a 17.67  ±0.44a 

[Cu(ISO)Cl2] 36.39 ±0.32b 14.98 ±0.41b 56.32 ±0.39b 10.61 ±0.17b - 33.38 ±0.36b 

[Ni(ISO)Cl2] 15.00 ±0.25b 31.47 ±0.18b 34.32 ±0.27b 16.84 ±0.43b 25.13 ±25b - 

Values are mean ± standard deviation of three replicates. Values in the same column with different superscript from their free parent antitubercular 

drug are significantly different at P < 0.05.  

Table-4. Effects of Nickel and Copper Complexes of Isonicotinic Acid Hydrazide on the Activities of Alkaline Phosphatase in Selected Tissues and 

Serum of Wistar Rats 

Treatments Liver Kidney Brain Serum 

Alkaline Phosphate Activity (nm/min/mg) 

5% DMSO (Control) 152.34 ± 0.44
a
 211.47 ± 0.35

a
 24.57 ± 0.49 

a
 11.77 ± 0.72

a
 

20 mg/kg body weight ISO 153.47 ± 0.79
a
 211.25 ± 0.47

a
 24.34 ± 0.76

a
 11.05 ± 0.26

b
 

20 mg/kg body weight Ni(ISO)Cl2 153.51 ± 0.28
a
 211.74 ± 0.58

a
 24.49 ± 0.41

a
 11.37 ± 0.89

b
 

40 mg/kg body weight Ni(ISO)Cl2 152.91 ± 0.74
a
 211.34 ± 0.45

a
 24.55± 0.23

a
 11.65 ± 0.91

b
 

20 mg/kg body weight Cu(ISO)Cl2 154.63 ± 0.49
a
 211.33 ± 0.63

a
 24.09 ± 0.15

a
 11.66 ± 0.69

b
 

40 mg/kg body weight Cu(ISO)Cl2 155.49 ± 0.57
a
 211.53 ± 0.79

a
 24.36 ± 0.67

a
 11.21 ± 0.53

b
 

Values are mean ± standard deviation of five replicates. Values in the same column with different superscripts are significantly different at P < 0.05. 

DMSO: Dimethyl Sulfoxide; Ni(ISO)Cl2: Nickel Isonicotinic Acid Hydrazide Chloride;  Cu(ISO)Cl2: Copper Isonicotinic Acid Hydrazide Chloride 

Table-5. Effects of Nickel and Copper Complexes of Isonicotinic Acid Hydrazide on Liver, Kidney-Function Indices and Lipid Profile in Wistar Rats 

Treatments 
Total Bilirubin 

(mg/L) 

Direct Bilirubin 

(mg/L) 

Creatinine 

(µmol/L) 

Urea 

(g/L) 

Total Cholesterol 

(mmol/L) 

HDL-C 

(mmol/L) 
Atherogenic Index 

5% DMSO (Control) 111.89 ± 1.03
a
 73.42 ± 0.29

a
 112.43 ± 1.78

a
 5.23 ± 0.09

a
 4.97±0.24

a
 4.03 ± 0.18

a
 1.23 ± 0.13

a
 

20 mg/kg body weight 

ISO 
111.20 ± 0.22

a
 73.62 ± 0.36

a
 112.48 ± 1.23

a
 5.34 ± 0.28

a
 4.80±0.18

 a
 4.16 ± 0.14

b
 1.15 ± 0.09

b
 

20 mg/kg body weight 

Ni(ISO)Cl2 
111.39 ± 0.47

a
 73.97 ± 0.43

a
 112.41 ± 1.49

a
 5.31 ± 0.69

a
 4.52±0.28

b
 4.23 ± 0.18

c
 1.07 ± 0.16

c
 

40 mg/kg body weight 

Ni(ISO)Cl2 
111.96 ± 0.16

a
 73.63 ± 0.25

a
 112.61 ± 1.23

a
 5.28 ± 0.07

a
 4.67±0.20

b
 4.23 ± 0.15

c
 1.16 ± 0.14

b
 

20 mg/kg body weight 

Cu(ISO)Cl2 
111.23 ± 0.17

a
 73.72 ± 0.41

a
 112.36 ± 1.56

a
 5.56 ± 0.47

a
 4.31±0.39

c
 4.23 ± 0.36

c
 1.02 ± 0.08

c
 

40 mg/kg body weight 

Cu(ISO)Cl2 
112.29 ± 1.46

a
 73.27 ± 0.64

a
 114.89 ± 1.26

b
 5.37 ± 0.44

a
 4.39±0.31

c
 4.25 ± 0.28

c
 1.03 ± 0.11

c
 

Values are mean ± standard deviation of five replicates. Values in the same column with different superscripts are significantly different at P < 0.05. 

HDL-C: High Density Lipoprotein-Cholesterol; DMSO: Dimethyl Sulfoxide; Ni(ISO)Cl2: Nickel Isonicotinic Acid Hydrazide Chloride;  Cu(ISO)Cl2: 

Copper Isonicotinic Acid Hydrazide Chloride 

Table-6. Effects of Nickel and Copper Complexes of Isonicotinic Acid Hydrazide on Haematological Parameters of Wistar Rats 

Treatments HCT (%) RBC (×10
6
/µL) MCV (fL) MCH (pg) MCHC (g/dL) PLT (×10

3
/µL) WBC (×10

3
/µL) LYM (%) 

5% DMSO (Control) 43.39 ± 0.39
a
 7.73±0.26

a
 63.13 ± 0.18

a
 9.63 ± 0.48

a
 11.57 ± 0.58

a
 938.33±46.15

a

 13.53 ± 1.94
a
 70.87± 3.48

 a

 

20 mg/kg body weight 

ISO 
43.52 ± 0.37

a
 7.57±0.43

a
 63.82 ± 0.71

a
 9.42 ± 0.11

a
 11.64 ± 0.33

a
 958.20±105.95

a

 14.16 ± 1.31
a
 72.46± 1.68

 a

 

20 mg/kg body weight 

Ni(ISO)Cl2 
43.86 ± 0.81

a
 7.39±0.32

b
 63.64 ± 0.93

a
 9.17 ± 0.41

a
 11.34 ± 0.47

a
 969.20±51.72

a

 11.86 ± 0.35
a
 71.96± 2.84

 a

 

40 mg/kg body weight 

Ni(ISO)Cl2 
43.66 ± 0.93

a
 7.32±0.49

b
 63.49 ± 0.27

a
 9.74 ± 0.57

a
 11.60 ± 0.88

a
 809.25±41.84

a

 11.63 ± 2.07
a
 70.45± 2.59

 a

 

20 mg/kg body weight 

Cu(ISO)Cl2 
43.72± 0.65

a
 7.58±0.52

a
 63.30 ± 0.16

a
 9.48 ± 0.21

a
 11.75 ± 0.85

a
 837.40±25.07

a

 11.80± 1.06
a
 63.16± 6.66

 a

 

40 mg/kg body weight 

Cu(ISO)Cl2 
43.96 ± 0.14

a
 7.82±0.35

a
 63.11 ± 0.82

a
 9.46 ± 0.12

a
 11.43 ± 0.67

a
 910.40±68.51

a

 11.20± 0.83
a
 62.48± 5.48

 a

 

Values are mean ± standard deviation of five replicates. Values in the same column with different superscripts are significantly different at P < 0.05. 

HDL-C: High Density Lipoprotein-Cholesterol; DMSO: Dimethyl Sulfoxide; Ni(ISO)Cl2: Nickel Isonicotinic Acid Hydrazide Chloride;  Cu(ISO)Cl2: 

Copper Isonicotinic Acid Hydrazide Chloride; HCT: Haematocrit; RBC: Red Blood Cell; MCV: Mean Corpuscular Volume; MCH: Mean Corpuscular 

Haemoglobin: MCHC: Mean Corpuscular Haemoglobin Concentration: PLT: Platelet; WBC: White Blood Cell; LYM: Lymphocyte
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