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Abstract
This study aimed to evaluate the toxic effects of formic acid and formaldehyde on the biochemical enzymes in the blood

using white rats. The rats were divided into seven groups: a control group, and groups treated with formic acid or
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formaldehyde at two different concentrations (0.5% and 1%). The effects on heart, liver, and kidney enzymes were
studied, including alanine transaminase (ALT), aspartate transaminase (AS), alkaline phosphatase (ALP), creatine kinase
(CPK), and blood creatinine levels, to determine the toxic effects. The results revealed that both formic acid and
formaldehyde led to noticeable changes in the enzyme levels studied, indicating their harmful effects on the targeted
tissues. Rats treated with a 1% concentration showed more severe effects compared to the 0.5% concentration, with a
significantincrease in liver and heart enzyme levels, indicating potential damage to these organs. These effects suggest
that formicacid and formaldehyde cause oxidative stress and inhibit enzyme activity, leading to metabolic disturbances
in the targeted organs. The study highlights the danger of chronic exposure to these chemicals, which are widely used
in various industries, especially in occupational environments. The study recommends taking strict preventive
measures, such as improving ventilation systems and wearing personal protective equipment to reduce exposure to
these substances. Additionally, further studies are suggested to understand the molecular mechanisms behind these
toxic effects.

Keywords: Formic Acid, Formaldehyde, Enzymes, Biochemical Effects, Experimental Rats.
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pyruvate + NADH + H__LDH T TLactate + NAD"
=
Aigadl e 100pL aslSdl e Tmlas ) Lsal 3 Aol Ay ol -1
(3B Wiy (i iBag A3 day Ao liataY] Belyd s @3 7wl -2
Ay IS (AA) Lolatadl § adll s -3
:Calculations &L Lus!
Uslall v ALT AST 2llad ovmes

Enzyme activity U/L = 1746 x A A

29 48,53/ polare¥! pid June AA 5 /5usg 2doall @i Lllad (oS Busg U/L o
o] Jelas Ay
:ALP (Alkaline phosphatase) g.clall ylawgall ey .2.7.3
Sl dlaaly 405nm zse Jsb wie AP guclall juliwgall el blis uss o
Spectrophotometer
iYW Jelazl) Tadg ALP @iy isendl aanll 1 sula Jelazl]

P—Nitropheny-1-phosphate + H,O ALP » phosphate+ P—Nitrophenol

| <l
Aad) (0 50pL s8N e 2.5ml5lLas ] gusl § Lolll Ay ol -1
(L8> Al (i Bag 48y g Aoliaia¥] Bsy8 U9 il -2
(AA) 23,35 S Aolatadl @ asl coss -3
et M BES |
s Uslall alasiuly ALP LaLad sud,
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Enzyme activity U/L =2757 x A A
:Lactate Dehydrogenase (LDH) i 95ua g5 SlisIY el .3.7.3
Sk daslgy 340nNm (2ae Job e rinz 9ydee 65 SIS @il bolid yyads @y
.Spectrophotometer
(Y Jelatld Wiy iz gyuua 50 SLSM @ussl bladd Gigwall ppuail) qulul Jeladll
Pyruvate + NADH+ H'—_LDH [ actate+ NAD"

|l
Aigadl e 20pL e lIS (e Tmllas) Bgl § ol daulsy cal -1
(8> WDy (ni8 B9 3B day Anobiana¥) 82,8 U9 75wl -2
(AA) 2285 IS daolaza¥! il Couns -3
:Calculations &blucl!
25 Wslall alusiwly LDH 2las olas

Enzyme activity U/L = 8095 x A A at 300C.
:(CPK) Creatine Phosphokinase yiSgiwgd (niliyS @3l -4.7.3
(G Jelarld Lady S oul, SOl ol adlad yauas @iy ol Jeladll

Creatinephosphate + ADP ‘& Creatine + ATP

Glucose + ATP _Huxokinase  Gjucose—6-phosohate + ADP

Glucose—6—P + NADP __ GoP Glucose-6-P + NADPH + H*
dehydrogenase

| &
Aigadl (e 100pL as6l e 2.5mlLas) 2gusl § Lol Aalgy cagsl -1
(35185 LMl (id 809 Aa,8d day Aolinia¥! 5¢1,8 i @.@\ -2
(AR) 2285 IS dpmbazed) § il Cowns -3

98.5 Sl ks



N (PPSREADMNT (PR PN PS [ TRIN T IV L [N T [ O N
e £2024-21446 .4 sl el @ Al

eesbosyi¥l pany blas e sulaudle y5ally clos yoall paet Bgend! AleoSIl &l el

:Calculations &bLucxt!
Ay Aoslall alusiuly CPK adlad olas

Enzyme activity U/L = 4130 x A
:Creatinine /Creatine u_\sl.yﬂl / CnsbysI 5.7.3
058 $318 Jglma § ¢Sl (asl> PDlel aa Creatinine ¢niasl, S Jelay 1 owlal Jeladl!
dulid Sy Jby ol SO 51855 a0 gl LS, oda G585 Jiae cwlilig (Aigle LS
(guolid Jolomay dayliay
&3 gl 39 .2l e 100pL a8l cpo TmlsLas gl 3 ol sy ol -1
hall ¢l e 100pLy wliall Jslzll e 100pL
Otiddag A0 30uay Aoliaiad] Bel)8 sy 75l -2
(AR sl g Reolasa¥l sl s 3
:Calculations &b Lusl!

(A2—A1) sl

(A2—A1) el Jytaal) orebsall Jplonl) 195 = il S 5855
(ol Jolll of duall (niagds uay (oliate¥l / A2
(Bartels & Boehner,1971) .1177umol / L of 2mg/dl = auliall Jolxl) 5S35
Ladldly mludl 4

Aulall olasi¥ e dessiad! olgll 86 .2 Joun

] CPK ALP ALT AST byl
0.9 549 204 51 105 (cuddl) dlasball 4 gozd
12 4290 261 81 216 %0.5 Lo ygall (e
12 4770 399 105 234 %1 Lo ygall pmes
0.9 2439 390 87 258 %0.5 wlantle ygall
0.9 3381 480 90 555 %1 wlandle ygall
0.9 2397 498 72 210 %0.5 gl wlantls ygall
0.9 2550 537 117 210 %1 gl wlatle y5all
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S oyal A lAall gud AST (@ dlsexlll 55L301 ¢ Aspartate Aminotransferase (AST)
JaSAST 5L 0 ST LS 3 S Cals 3929 (uSad (%0.5. %1) 5187 eall ylaatlesall
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