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3. Dose Conversion Calculation
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1. Dose of cigarette exposure
Heavy smoker = cigarette consumption ≥ 20 cigarettes per day. 
· If a human weighs 60 kg, the cigarette dose per kilogram of body weight is calculated as 20/60 = 0.333 cigarette/kg BW.
· Conversion to the rat dose: 0.333 × 6.2 = 2.0666 cigarettes/day.
· If a rat weighs 200 grams, the cigarette dose for one rat is 0.2 × 2.0666 = 0.41 cigarette/rat/day.
· In one treatment group consisting of 7 rats, the total cigarette dose required per exposure is 0.41 × 7 = 2.8 ≈ 3 cigarettes/day
2. Dose of vape exposure
Heavy vape user = vape consumption of 3.3 mL or 500 puffs per day. 
· If a human weighs 60 kg, the vape dose per kilogram body weight = 3.3 / 60 = 0.055 mL/kg/day.
· Conversion to the rat dose = 0.055 × 6.2 = 0.341 mL/day.
· If a rat weighs 200 g (0.2 kg), the vape dose per rat = 0.2 × 0.341 = 0.0682 mL/rat/day.
· In one treatment group of 7 rats, the total vape volume required per exposure = 0.0682 × 7 = 0.4774 mL/day ≈ 0.48 mL/day (rounded ≈ 0.5 mL/day).
· Administration: delivered as puffs with 4-second duration and 30-second interval (consistent with common usage).
4. Research Data Spreadsheet Results
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	Keliling Alveolus (µm)

	
	LP1
	LP2
	LP3
	LP4
	LP5
	Mean

	K1.1
	198,56
	261,08
	218,15
	292,47
	210,21
	236,10

	K1.2
	221,17
	328,22
	224,44
	172,68
	182,42
	225,79

	K1.3
	211,70
	177,72
	256,25
	206,30
	334,16
	237,23

	K1.4
	332,40
	219,43
	272,06
	338,29
	232,44
	278,92

	K1.5
	506,25
	327,33
	272,04
	431,31
	161,40
	339,67

	K1.6
	434,85
	302,41
	334,25
	275,08
	289,88
	327,29

	K1.7
	197,39
	259,25
	360,89
	255,20
	277,70
	270,09

	K2.1
	223,17
	182,84
	327,93
	144,04
	194,87
	214,57

	K2.2
	209,00
	221,14
	194,46
	282,97
	192,71
	220,06

	K2.3
	187,20
	263,95
	264,20
	272,66
	313,44
	260,29

	K2.4
	0,00
	163,86
	396,89
	0,00
	110,70
	223,82

	K2.5
	285,58
	201,25
	305,66
	178,65
	180,90
	230,41

	K2.6
	228,57
	289,30
	308,05
	309,92
	201,20
	267,41

	K3.1
	375,78
	143,14
	215,88
	435,32
	315,86
	297,20

	K3.2
	170,26
	248,07
	116,56
	151,46
	139,03
	165,07

	K3.3
	141,50
	233,40
	177,73
	241,40
	183,87
	195,58

	K3.4
	329,79
	338,10
	181,26
	291,85
	232,54
	274,71

	K3.5
	433,76
	280,54
	429,25
	203,42
	273,98
	324,19

	K3.6
	346,48
	390,14
	154,50
	259,39
	232,81
	276,67

	K3.7
	334,76
	349,79
	232,11
	283,45
	289,03
	297,83




	 
	Kerusakan Dinding Alveolus

	
	LP1
	LP2
	LP3
	LP4
	LP5
	median

	K1.1
	0
	0
	1
	0
	1
	0

	K1.2
	0
	0
	1
	1
	1
	1

	K1.3
	1
	1
	0
	0
	0
	0

	K1.4
	0
	0
	0
	0
	0
	0

	K1.5
	1
	1
	0
	0
	1
	1

	K1.6
	0
	1
	1
	0
	1
	1

	K1.7
	0
	0
	0
	0
	1
	0

	K2.1
	1
	2
	2
	2
	2
	2

	K2.2
	3
	3
	2
	2
	2
	2

	K2.3
	2
	2
	2
	3
	3
	2

	K2.4
	3
	2
	2
	3
	3
	3

	K2.5
	3
	3
	3
	3
	3
	3

	K2.6
	3
	3
	3
	2
	3
	3

	K3.1
	2
	2
	2
	2
	2
	2

	K3.2
	3
	2
	2
	2
	2
	2

	K3.3
	3
	2
	3
	3
	2
	3

	K3.4
	2
	2
	2
	2
	2
	2

	K3.5
	2
	2
	2
	2
	1
	2

	K3.6
	1
	2
	1
	2
	2
	2

	K3.7
	2
	2
	2
	2
	1
	2




	 
	Jumlah Sel Radang Paru 

	
	LP1
	LP2
	LP3
	LP4
	LP5
	median

	K1.1
	0
	0
	0
	0
	0
	0

	K1.2
	0
	0
	0
	0
	0
	0

	K1.3
	0
	0
	1
	1
	1
	1

	K1.4
	1
	0
	0
	0
	0
	0

	K1.5
	0
	1
	0
	0
	0
	0

	K1.6
	0
	0
	0
	0
	0
	0

	K1.7
	0
	0
	1
	1
	1
	1

	K2.1
	1
	1
	1
	1
	1
	1

	K2.2
	1
	1
	1
	1
	1
	1

	K2.3
	1
	1
	1
	1
	1
	1

	K2.4
	2
	2
	3
	2
	1
	2

	K2.5
	0
	0
	1
	1
	1
	1

	K2.6
	1
	1
	1
	1
	1
	1

	K3.1
	1
	1
	1
	1
	1
	1

	K3.2
	1
	1
	1
	1
	1
	1

	K3.3
	1
	1
	0
	0
	1
	1

	K3.4
	1
	1
	1
	1
	1
	1

	K3.5
	1
	1
	1
	0
	0
	1

	K3.6
	0
	0
	0
	0
	1
	0

	K3.7
	1
	1
	1
	2
	0
	1




	
	Berat Tikus (gram)

	
	LP1
	LP2

	K1.1
	174
	298

	K1.2
	156
	365

	K1.3
	167
	334

	K1.4
	150
	285

	K1.5
	168
	247

	K1.6
	143
	324

	K1.7
	159
	293

	K2.1
	166
	360

	K2.2
	143
	276

	K2.3
	165
	306

	K2.4
	169
	262

	K2.5
	144
	310

	K2.6
	143
	276

	K3.1
	162
	295

	K3.2
	156
	268

	K3.3
	160
	274

	K3.4
	159
	288

	K3.5
	141
	299

	K3.6
	157
	355

	K3.7
	171
	322




5. Data Analysis Results
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Post Hoc Tests
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Oneway ANOVA
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Kruskal-Wallis Test
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Mann-Whitney Test
[image: ]

Mann-Whitney Test
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Mann-Whitney Test
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Kruskal-Wallis Test
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Mann-Whitney Test
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Mann-Whitney Test
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Mann-Whitney Test
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6. Research Documentation
a. Wistar rats were placed in the Animal Laboratory of the Biology Physiology Study Program, Universitas Negeri Semarang (UNNES).

[image: ]

b. Exposure to cigarette smoke and vape aerosol.
[image: ] [image: ]
c. Rats that died (dropouts) after one week of cigarette smoke exposure.
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d. Weighing of rats after 12 weeks of treatment.
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e. Collection of rat blood serum.

[image: ] 
f. Centrifugation and results of rat blood serum centrifugation.
[image: ]  [image: ]

g. Lung organ collection process.
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Muttiple Comparisons
DependentVariable: L6

Bonferroni
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* The mean diffsrencs is significant atthe 0.05 level
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Case Processing Summary

Cases
Vaiid Wissing Total
Kelompok | N Parcent W Parcent W Parcent
TNFa KT 7 | 1000% 0 o00% 7| 1000%
K2 6 | 1000% 0| o00% 6 | 1000%
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Tests of Normality

KolmogorowSmimov* Shapiro-Wilk
Kelompok | Ststc ar Sig__| Swtsic ar Sig
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* This is a lower bound of the true significance.
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Test of Homogeneity of Variances.

TNFa
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ANOVA
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Between Groups, 52,356 2 26478 | 2037 075
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Case Processing Summary

Cases
Vaiid Wissing Total
Kelompok | N Parcent W Parcent Parcent
Keliling_Aveolus K1 7| 100.0% 0.0% 7| 1000%
K2 6 | 100.0% 0.0% 6 | 1000%
K3 7| 1000% 0.0% 7| 1000%
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Tests of Normality

KolmogorowSmimov* Shapiro-Wilk
Kelompok | Ststc ar Sig__| Staisic ar Sig
Keliling_Aveolus K1 218 200 887 260
K2 268 200" 851 161
K3 303 052 864 164

* This is a lower bound of the true significance.

a.Lillisfors Significance Corrsction
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Test of Homogeneity of Variances.
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Kelompok * Tingkat kerusakan alveolus Crosstabulation

Count
Tingkat kerusakan alveolus
Tidak Ada Werusakan | Kewsakan | Kerusakan
Kerusakan <25% 26-50% 51-75% Total
Kelompok K1 0 3 0 0 7
2 0 0 3 3 6
K3 0 0 6 1 7
Total 4 3 9 4 2





image20.png
Chi.Square Tests

Asymptofic

significance

Value o (@-sided)

Pearson Chi-Square 22976 001
Likelinood Ratio 27.887 000
Linear-by-Linear o
Association 9510 002
N of Valid Cases 2

a. 12 calls (100,0%) have expected count less than 5. The
minimum expected countis 90





image21.png
Ranks.

Kelompok Wiean Rank
Tingkat Kerusakan K 7 w00
alveolus @ . o
K3 7 1293
Total 2





image22.png
Test Statistics™®

Tingkat

Kerusakan

alveolus
Chi-Square 15136
df 2
Asymp. Sig 001

a. Kruskal Wallls Test

b. Grouping Variable
Kelompok





image23.png
Ranks.

Sumof
Kelompok | N | MeanRank Ranks
Tingkat Kerusakan K 7 400 28.00
alveolus K2 6 1050 63.00
Total 13
Test Statistics”
Tingkat
Kerusakan
alveolus
Wann-Whitney U 000
Wileoxon W 28.000
z -3.008
Asymp. Sig. (2-tailed) 002
;x:;;swg [2*(1ailed oot®

a. Grouping Variable: Kelompok
b. Not corrected for tes.





image24.png
Ranks.

Sum of
Kelompok | N | MeanRank |  Ranks
Tingkat kerusakan T 7 w0 00
S K3 11.00 7.00
Total 1
Test Statistics™
Tingkal
kerusakan
alveolus
Mann-Whitney U 00
Wilcoxon W 28000
z 3314
Asymp. Sig. (-ailsd) 001
actsip (-aled oot

a. Grouping Variable: Kelompok
b. Not corrected for tes.





image25.png
Ranks.

Sumof
Kelompok | N | MeanRank Ranks
Tingkat Kerusakan (& 6 825 4950
alveolus K3 503 4150
Total 13
Test Statistics”
Tingkat
Kerusakan
alveolus
Wann-Whitney U 13.500
Wileoxon W 41.500
z 1338
Asymp. Sig. (2-tailed) 181
;x:;;swg [2*(1ailed 205

a. Grouping Variable: Kelompok
b. Not corrected for tes.





image26.png
Kelompok * Jumlah sebaran sel radang Crosstabulation

Count

“Jumian sebaran sel radang

0 Ringan | Sedang | _Total
Kelompok K1 5 2 0 7
2 0 5 1 6
K3 1 6 0 7
Total 6 13 1 20





image27.png
Chi.Square Tests

Asymptofic

significance

Value o (@-sided)

Pearson Chi-Square 10816 028
Likelinood Ratio 12118 o7
Linear-by-Linear .
Association 3778 052
N of Valid Cases 2

a.9 calls (100.0%) have expected countless than 5. The minimum

expected countis .30





image28.png
Ranks.

Kerompor e
NI e - =
asang @ o e
@ I
Tota »
Test Statistics™®
T
sebaran sel
ians
e T
o 2
hsym sig o

a. Kruskal Wallls Test
b. Grouping Variable

Kelompok





image29.png
Ranks.

Sum of
Kelompok | N | MeanRank |  Ranks
Jurniah sebaran sel K 7 a7t 3300
radang K2 967 56.00
Total 13
Test Statistics™
Jurian
sebaran sel
radang
Wann-Whitey U 5000
Wilcoxon W 33.000
z -2570
Asymp. Sig. (-tailed) 010
Exact Sig. [2*(1-talled o
sig)] -

a. Grouping Variable: Kelompok
b. Not corrected for tes.





image30.png
Ranks.

Sumof
Kelompok | N Mean Rank Ranks
Jumian sebaran sel K 7 550 38.50
radang K3 950 66.50
Total 14
Test Statistics”
“Jumian
sebaran sel
radang
Wann-Whitney U 10,500
Wileoxon W 38.500
z 2082
Asymp. Sig. (2-tailed) 037
;x:;;swg [2*(1ailed o7

a. Grouping Variable: Kelompok
b. Not corrected for tes.





image31.png
Ranks.

Sumof
Kelompok | N Mean Rank Ranks
Jumian sebaran sel (& 6 800 48.00
radang K3 614 4300
Total 13
Test Statistics”
“Jumian
sebaran sel
radang
Wann-Whitney U 15.000
Wileoxon W 43.000
z 1363
Asymp. Sig. (2-tailed) 173
;x:;;swg [2*(1ailed s

a. Grouping Variable: Kelompok
b. Not corrected for tes.





image32.jpeg




image33.jpg




image34.jpeg




image35.jpeg




image36.jpeg




image37.jpeg




image38.jpeg




image39.jpeg




image40.jpeg




image41.jpeg




image42.jpeg




image1.jpeg
DLl ool el ool el f e e e el ool fef e el el e el ol ol - ] -] ]

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN, Jalan Prof Mr. Sunario
RISET, DAN TEKNOLOGI T D Wk Fos ST
UNIVERSITAS DIPONEGORO e N s .
FAKULTAS KEDOKTERAN R s ey
KOMISI ETIK PENELITIAN (Dokanet Lams RSUP B Yot Semarang)
KESEHATAN

ETHICAL CLEARANCE
No. 079/EC-H/KEPK/FK-UNDIP/VI1/2024

Protokol penelitian yang diusulkan oleh :
The research protocol proposed by

Peneliti Utama * Dora Maftikhati, S.5i

Principal Investigator

Pembimbing H 1. Dr.dr. Awal Prasetyo, M.Kes, Sp.T.H.T.B.K.L, M.M.

Mentor 2. Dr.dr. Udadi Sadhana, M.Kes, Sp.P.A., Subsp. M.S. (K)

Nama Institusi : Program Studi Magister Ilmu Biomedik

Nanme of the Institution Fakultas Kedokteran Universitas Diponegoro Semarang

Dengan Judul : Perbandingan Efek Rokok Kretek dan Vape Berbasis Asam Askorbat
Title Terhadap Kadar IL-6, TNF-a dan Histopatologi Paru (Studi Eksperimental

pada Tikus Putih (Rattus novergicus) terhadap Respon Inflamasi dan
Histopatologi Paru)

Tempat Penelitian i Lab. Hewan Coba Fakultas Kedokteran Universitas Diponegoro Gedung
Research Place Prof. dr. Edi Dharmana, M.Sc., Sp.Park., Ph.D

Dinyatakan layak etik sesuai 7 (tujuh) Standar WHO 2011, yaitu 1) Nilai Sosial, 2) Nilai Ilmiah,
3) Pemerataan Beban dan Manfaat, 4) Risiko, 5) Bujukan/Eksploitasi, 6) Kerahasiaan dan Privacy,
dan7) Persetujuan Setelah Penjelasan, yang merujuk pada Pedoman CIOMS 2016. Hal ini seperti
yang ditunjukkan oleh terpenuhinya indicator setiap standar.

Declared to be ethically appropriate in accordance to 7 (seven) WHO 2011 Standards, 1) Social
Values, 2) Scientific Values, 3) Equitable Assessment and Benefits, 4) Risks, 5)
Persuasion/Exploitation, 6) Confidentiality and Privacy,and 7) Informed Concent, referring to the
2016 CIOMS Guidelines. This is as indicated by the fulfillment of the indicators of each standard.

Pernyataan Layak Etik ini barlaku selama kurun waktu tanggal 07 Agustus 2024 sampai dengan
tanggal 07 Agustus 2025.

This declaration of ethics applies during the period August 07, 2024 until August 07, 2025

/4

B
S ek
Prof. Dr. dr. Banunditt TS plh

Tty Subsp.E.M.(K), Subsp.B.D.K.T.(K)
NIP. 19600606 198811 2 002

August 07, 2024
{E Professor and Chajrperson,

TRRRRIRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R R R

-}

Ll el T el Taf e ol el ol ool =]

Ihl‘l‘!llllh!!llIllIh!h!ll!hl“‘l!!!l‘!l!‘!‘lll!‘lll‘hl“‘!l“

-1




image2.jpeg
KEMENTERIAN PENDIDIKAN, KEBUDAYAAN
RISET, DAN TEKNOLOGI

UNIVERSITAS DIPONEGORO
FAKULTAS KEDOKTERAN

Nomor  : \(\(R®  /UN7.F4/AK/IX/2024
Perihal : Permohonan Izin Penelitian

Yth. Koordinator Laboratorium Fisiologi Biologi
Universitas Negeri Semarang

" Jalan Prof. Mr. Sunario
Kampus Universitas Diponegoro

Tembalang, Semarang, Kode Pos 50275

Telepon/Faksimile (024) 76928010/ 76928011

Laman: www.fk. undip.ac.id,

Pos-el: deanfat]fk.undip.ac.id

27 SEP 20m

Sehubungan dengan pelaksanaan penelitian untuk keperluan penyusunan Tesis mahasiswa

Program Studi Magister IImu Biomedis Fakultas Kedokteran
berikut :

Nama . Dora Maftikhati, S.Si
NIM ©22010123410003

Universitas Diponegoro sebagai

Judul Penelitian : Perbandingan Efek Rokok Kretek dan Vape Berbasis Asam Askorbat
Terhadap Kadar IL-6, TNF-a dan Histopatologi Paru (Studi
Eksperimental pada Tikus Putih (Rattus novergicus) terhadap Respon

Inflamasi dan Histopatologi Paru)

Pembimbing  : 1. Dr. dr. Awal Prasetyo, M.Kes, Sp.THT-KL, MM (RS)
2. Dr. dr. Udadi Sadhana, M Kes, Sp.PA., Subsp. M.S(K)

maka kami mengajukan permohonan izin bagi mahasiswa tersebut di atas untuk dapat

‘

melaksanakan penelitian di Instansi yang Bapak / Ibu pimpin .

Atas perhatian dan kerjasama yang baik disampaikan terima kasih.

Dr. dr. ¥an Wisnu 6};%;9(0 MKes., Sp.B., Subsp.Onk(K)
NIP. 197501242008011006 /r‘





image3.png
Table 1: Human equivalent dose calculation based on body surface area*

Species Reference Working Body To convert dose in To convert animal dose in mglkg to HED
body weight surface mglkg to dose in in mglkg, either
weight (ko) range (ko) area (m’)  moim’, multiply by K, " p;ige animal doseby  Multiply animal dose by

Human 60 - 1.62 37 - -
Mouse 0.02 0.011-0.034 0.007 3 12.3 0.081
Hamster 0.08 0.047-0.157 0.016 5 74 0.135

Rat 0.15 0.08-0.27 0.025 6 6.2 0.162
Ferret 0.30 0.16-0.54 0.043 7 5.3 0.189
Guinea pig 0.40 0.208-0.700 0.05 8 4.6 0.216
Rabbit 18 0.90-3.0 0.15 12 31 0.324
Dog 10 517 0.50 20 18 0.541
Monkeys (rhesus) 3 1449 0.25 12 31 0.324
Marmoset 0.35 0.14-0.72 0.06 6 6.2 0.162
Squirrel monkey 0.60 0.29-0.97 0.09 7 5.3 0.189
Baboon 12 7-23 0.60 20 18 0.541
Micro pig 20 10-33 0.74 27 14 0.730
Mini pig 40 25-64 1.14 35 1.1 0.946

*Data obtained from FDA draft guidelines.” FDA: Food and Drug Administration, HED: Human equivalent dose
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