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DEPLOYING THE MODEL OF KNEE OSTEOARTHRITIS
IN WISTAR RATS

Nguyén Thi Ngoc', Pau Xuan Canh', Dao Thé Anh', Nguyén Hoang Ngan?
"Hoc vién Y Duoc hoc cb truyén Viét Nam
°Hoc vién Quan y
TOM TAT

Muc tiéu: Gay mé hinh thodi héa khép goi trén chudt cong trang bang monosodium iodoacetate (MIA)
tiém 6 khép. Péi twong va phwong phdp: Chugdt cong trdng 9 tuan tuéi dueoc tiém 6 khép MIA 1,0mg/30uL
dé gay thodi héa khép goi. Lé ching tiém miede muoi sinh 1y, Pdanh gid sw thay doi kha nang chiu dung
trong lwong cia chan sau bang thiét bi do chuyén dung (Incapacitance tester); nong dé PGE2 va cdc
cytokines tién viem TNF-a, IL-1B, va IL-6 trong huyét thanh; va mé bénh hoc khop goi. Két qua: So véi 16
chitng, chudt 6 16 tiém MIA cé ty 1é phén phéi chiu dung trong heong ciia chan sau chudt giam (p < 0,001);
nong dé PGE2, TNF-o, IL-1p, va IL-6 huyét thanh tang (p < 0,001); hinh anh mé bénh hoc khép goi thé
hién viém thodi héa khép goi ré voi biéu hién: khop goi c6 mang hoat dich day, bi xam nhiém nhiéu té bao
viém la lympho va dai thuc bao, c6 noi mang hoat dich bi hoai tir to huyét; cdc mao mach mdu sung huyét;
mé sun bi xo héa va thodi héa hyalin. Két lugn: Pa trién khai thanh cong mé hinh gdy thodi héa khép goi

trén chudt cong trang bang cach tiém 6 khép MIA (monosodium iodoacetate) 1,0mg/30uL.

Tir khéa: thodi héa khép goi, monosodium iodoacetate, chudt cong tring
SUMMARY

Objective: Knee ositeoarthritis model was induced in rats with synovial injection monosodium
iodoacetate (MIA). Subjects and methods: 9-week-old wistar rats were injected with 1.0mg/30ul MIA
into kneejoint to cause knee osteoarthritis. The control group was injected with physiological saline.
Evaluate the change in the weight bearing with a specialized measuring device (Incapacitance tester); serum
PGE?2 and proinflammatory cytokines TNF-a, IL-1f, and IL-6; and histopathology of the knee. Results:
Compared with the control group, rats in the MIA injection group had a reduction in the weight bearing
(p < 0.001); serum concentrations of PGE2, TNF-a, IL-1p, and serum IL-6 were increased (p < 0.001);
knee-joint histopathology showed clear osteoarthritis with manifestations: the knee joint has thick synovial
membrane, infected with many inflammatory cells including lymphocytes and macrophages; in some places
the synovial membrane has fibrotic necrosis; congestive blood capillaries; cartilage tissue is degenerative
and hyalinic. Conclusion: The model of knee osteoarthritis has been successfully deployed in wistar rats by
injecting MIA (monosodium iodoacetate) 1.0mg / 30uL.

Keywords: Knee osteoarthritis, monosodium iodoacetate, rats.
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BAINGHIEN CUU 0

1. DAT VAN DE

Thoai hoa khép la hau qua cta qué trinh co
hoc va sinh hoc 1am mét cin bang giita tong hop va
huy hoai ciia sun va xuong dudi sun két hgp nhicu
nguyén nhan va qua trinh viém gy nén. Bénh rat
thuong gap va la mét trong nhitng nguyén nhan
chinh gy giam, mét kha niang van dong ¢ ngudi
cao tudi [1]. O Viét Nam chua c6 théng k& chinh
xéac nhung thoai héa khép chiém ty 18 cao trong cac
bénh ly co xuong khdp, dac biét la thoai hoa khdp
géi. Viéc diéu tri bénh hién nay la ganh nang rat ton
kém cho ca nhan nguoi bénh noi riéng va toan xa
hoi néi chung véi chi phi diéu tri cao, hiéu qua chua
dat dugc nhu mong mudn trong khi c6 nhiéu tai bién
nang né, va tén kém. Trong Pong y, thoai hoa khép
gdi thudc pham vi chimg Hac tt phong véi nguyén
nhén gay bénh chu yéu 1a do ta khi phong han, thip
nhiét gy ra, cho nén con goi 1a bénh phong té thap.
Dé diéu tri bénh c6 rit nhiéu bai thude, vi thude
YHCT thé hién duoc thé manh ctia minh.

Cac nghién curu thyc nghiém giup danh gia nhanh
chéng hiéu qua didu trj cta cac thudec YHCT, trong
d6 viéc trién khai thanh cong mo hinh gy bénh trén
dong vat gilr vai trd quan trong. Mo hinh gay thoai
hoa khép trén dong vat thue nghiém da duge mot sb
tac gia xay dung danh gia cling nhu st dung trong
nghién ciru tic dung ctia thude, va duge cong bo trén
cac tap chi qudc té co uy tin [3], [4]. Tai Viét Nam
day la mot mo hinh méi, can duoc trién khai danh gia
trude khi ap dung vao nghién ctru danh gia tac dung
cua thube. Vi vay, nghién ctru dugc thyc hién voi
muc tidu: Gdy mé hinh thodi héa khép goi trén chudt

cong trang bang monosodium iodoacetate (MIA).

2. CHAT LIEU, DOI TUGNG VA PHUONG PHAP NGHIEN
(HI]

2.1. Dong vat nghién ctiru

Chudt cong tring truong thanh, dong Wistar, 9
tudn tudi, can nang 200 + 10g, ) luong 20 con,

khong phan biét giong, do Ban chin nuoi dong vat
thi nghiém, Hoc vién Quén y cung cip, nudi dudng
trong didu kién chuén vé thoi gian sang ti, nhiét
do, thrc an, nude sach. Chudt dugc nudi 7 ngay
trude khi nghién cuu.
2.2. Cic trang thiét bi, héa chit phuc vu cho
nghién ctru.

- Kim dau tu cho chudt uéng, cbe chia vach,

bom kim tiém Iml.
- May xét nghiém ELISA.
- Can dién tur cia Nhat, d6 chinh xac 0,001 gam.
- B6 dung cu md dong vat cd nho.

- Hoa chit: Monosodium iodoacetate (MIA)
(cat. #12512; Sigma, St. Louis, MO, USA). Céac kit
ELISA xét nghiém chat trung gian giy viém PGE2
va cac cytokines tién viém TNF-a, IL-1B, va IL-6
trong huyét thanh.

2.3. Phuong phap nghién ctru

* Tién hanh nghién ciru theo phuong phap cua
Ikufumi Takahashi va cs (2018) [3]. Chudt duoc
chia ngdu nhién thanh 02 16, mdi 16 10 con.

+ L6 ching: khong gay thoai hoa khop gbi, tiém
6 khép nuée mudi sinh 1y 30uL.

+ L6 mo hinh: gy thoai hoa khop gdi, tiem 6 khép
monosodium iodoacetate 1,0mg/30uL

* Qud trinh gdy thodi héa khép géi trén chudt
cong nhw sau:

- Monosodium iodoacetate (MIA) 1,0mg duoc hoa
tan trong 30pL nuéc mudi vo tring.

- Gay mé chudt bang isoflurane (gdy mé duong
hé hép).

- Pau géi & chan sau bén phai cua chudt duoc
lam sach long va sat trung.

- Chuot duogc dat nam ngua, céng chan dat tao
g6c 90° 5 khdp gbi.
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- SO nin phia dudi xwong banh ché dé xac dinh  phai tai vi tri & mat trong diy chang xuong banh

day ching xuong banh ché. Dung kim 29 gauge, 0,5  ché. Can than trong dé dam bao rang kim khong tién

inch dé tiém MIA (1,0mg/30uL) vao khop gbi bén

qua xa vao cac day chang chéo.

Awong banh che
- Dign rang roc cilia
Diy ching 104 cau dix
chéo trude
Léiciu b 1
g ""“'-D.n} ching bén
Sun chem : I
|nzoa Sun chém trong

Vit
HEm

Anh 1. Hinh anh giai phau khép gbi
va vi tri tiém thubc gdy thoai hoa khép gbi
* Cac chi tiéu danh gia:
- Panh gia sy thay d6i kha ning chiu dyng trong lugng ctia chan sau bang thiét bi do chuyén dung (Incapacitance

tester), theo phuong phap dugc moé ta boi S. E. Bove M.S. va s¢ (2003) [2]. Tinh ty 1& phan phdi chiu dung trong
Iuong theo cong thirc:

Trong lugng trén chan sau bén phai

x 100

Ty 1¢ phan phdi chiu dung trong luong =

Trong luong trén chan sau bén phai + trai

- Lay mau, ly tim 2000 vong trong 15 phut & 4°C,
tach lay huyét thanh dé xét nghiém chat trung gian gy
viém PGE, va cac cytokines tién viém TNF-o, IL-1B, va
IL-6.

- Xét nghiém mé bénh hoc khép gbi: Sau 8 tuan,
chuét duoc giét va khép gdi chan sau bén phai duoc cét
ra, ¢ dinh trong Formalin 10%, lam tiéu ban nhuém
HE danh gia mé bénh hoc khép gbi.

2.4. Xir Iy s6 liéu
Céc sb lidu duoc xir 1y theo cac phuong phap

thong ké y sinh hoc, p dung cac phuong phap phan

tich mé ta: tinh ty 18 phan tram, gi4 tri trung binh, do
léch chuin. So sanh gia tri trung binh bang T-student
test sir dung phé"m mém Microsoft Excel. S6 liéu duoc
biéu dién dudi dang § + SD. Su khac biét co ¥ nghia
thong ké khi p < 0,05.

3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Két qua danh gia sy thay déi kha nang chiu

dung trong lwgng cilia chin sau bang thiét bi do
chuyén dung.

Két qua dugc trinh bay ¢ bang 1.
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BAINGHIEN CUU 4°

Bang 1. Ty 1¢ phan phdi chiu dung trong lugng ciia chan sau chudt (n = 10, Mean = SD)

Ty 1¢ phan phéi chiu dwng trong hrong (%)
Lo nghién ciru 3 5 5 5 P
Saultuan | Sau 3 tuan | Sau 5 tuan | Sau 7 tuan Sau 8 *
@ (b) (©) (d) tuln (e)
. 50,81 + 50,39 + 51,62 + 51,06
Lochimg | (1) | 7,5, 209 > 8 5052455 | ° ) > 0,05
Lo 29,34 + 31,26 + 32,12+ 37,97+ p.. >0,05
5 5 ) + b b,c-a 2
mohinh | @ | 440 2,76 3,96 36.08+3.84 1 73 63 P,.. < 0,01
p,, < 0,001 ]
P <0,001 <0,001 b <00l

Nhin xét:

“So vdi 16 chirng, tai tit cd cdc thoi diém do: ty 16
phén phéi chiu dung trong lwgng do dugc ¢ 16 mo hinh
giam co6 ¥ nghia thong ké véi p < 0,001. Dép tmg véi
dau cua chudt dugc danh gia thong qua ty 1é phan phéi
chiu dung trong luong ¢ 2 chan sau cua chugt. Binh
thuong chudt ding can bang, phan phdi chiu dung
trong lugng cua chudt dao dong quanh 50%. Khi chudt
bi dau chén phai (¢ day 1a khop gdi phai), phan phdi
chiu dung trong luong don sang bén trai (bén khong
dau), giam di & bén phai (bén dau), phan phdi chiu
dung trong lugng cua chudt gidm. Nhu vay, MIA tiém
vao khop gbi phai clia chudt gay viém, thoai hoa tir do
gay dau khop gbi phai.

* So sdnh trong ciing mot Ié giia cdc thoi diém
do: 016 chimg, ty 18 phan phdi chiu dyng trong luong
tai cac thoi diém do khong co sy khac biét co ¥ nghia
théng ké (p > 0,05), v6i gia tri dao dong quanh 50%.
O 16 m6 hinh, céac thoi diém b, ¢ (3, 5 tudn sau tiém
MIA) ¢6 ty 1¢ phan phdi chiu dung trong luong ting
hon nhung khong c6 ¥ nghia théng ké (p > 0,05) so
v6i thoi diém 1 tudn sau tiém MIA. Céc thoi diém
d, e (7, 8 tuan sau tiém MIA) ty 1¢ phan phdi chiu
dung trong lugng ting hon c6 ¥ nghia thong ké (p
<0,01) so v&i thoi diém 1 tudn sau tiém MIA. Sau
khi tiém MIA, tinh trang viém tai o khop tién trién
manh (tién trién viém cép tinh), tuy nhién sau do
tién trién viém giam dan & tuan tht 7, 8 sau tiém,

con lai chii yéu 1a ton thwong thoai hoa khép (tién

trién viém man tinh). O giai doan tién trién viém
man tinh (tudn thir 7, 8 sau tiém), chudt van dau
khép nhiéu (ty 18 phan phdi chiu dung trong lugng
giam so véi 16 ching véi p < 0,001), tuy nhién c6
giam hon (p < 0,01) so v&i khi dang tién trién viém
cép tinh (1 tudn sau tiém MIA).

3.2. Két qua xét nghiém PGE2, TNF-g, IL-1p, va IL-6
cta chugt nghién ctru.

Két qua duoc trinh bay ¢ bang 2.

Bang 2. Nong d6 PGE2, TNF-o, IL-1B, va IL-6
trong huyét thanh chuét (n = 10)

L6 nghién ciru hl'jﬁ Lémé
chirn, N
Chi s6 danh gi4 a & | hinh@ | P
5025+ | 36422+ | <
e el I 104,68 | 0,001
(pg/mL) % tang so Tang
véi (1) 624,82 %
20,66+ | 61,09+ <
TNF-o, Mean 5D 1,92 5,84 0,001
(pg/mL) % tang so Tang
véi (1) 195,69 %
2036+ | 84,63+ <
+ : )
IL-1B (pg/ Mean 8D 1 =5 o5 10,89 | 0,001
mL) % tang so Tang
véi (1) 315,65 %
2486+ | 62,54+ <
e > 2
ey | P | 2a 597 | 0,001
mL) % tang so Tang
véi (1) 151,58 %
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Nhin xét:

- So v6i 16 chimg tiém nude mudi sinh 1y, 16 mo
hinh tiém MIA vao khép gdi chudt c6 nong do trong
huyét thanh ctia PGE2, TNF-o, IL-1B, vaIL-6 déu ting

2.3. Két qua xét nghiém mé bénh hoc khép gbi

cao ¢ y nghia thong ké (p < 0,001). MIA khi tiém
vao khép gbi chudt gay viém manh, lam ting nong
do chat trung gian gay viém PGE2 va céc cytokines
tién viém TNF-a, IL-1B, va IL-6 trong huyét thanh.

Hinh anh m6 bénh hoc nhudém HE cuia khép géi duoc trinh bay ¢ anh 1.
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a. Lo chimg (HE x 100).

b. L6 md hinh: (HE x 100).

Anh 1. Hinh anh mé bénh hoc khép gbi & cac 16 chudt nghién ctru

Nhén xét:

- Hinh anh mo bénh hoc khép gbi ciia chudt & 16
chimg cho thay: Khép gbi v6i mang hoat dich mong
dugc 16t boi biéu md det, khong bi xAm nhidm té bao
viém. Khong co déu hiéu hoai tir to huyét mang hoat
dich, khéng ¢6 déu hiéu sung huyét mach mau. Sun
kh6p khong bi ton thuong thodi hoa. Hinh anh mé bénh
hoc khép gbi binh thuong.

- Hinh 4nh mé bénh hoc khép gi ctia chudt & 16 mo
hinh cho thdy: Khép gbi voi mang hoat dich day, bi xam
nhiém nhiéu t& bao viém 1a lympho va dai thuc bao. C6
noi mang hoat dich bi hoai tir to huyét. Céc mao mach
méu sung huyét. M sun b xo hoa va thoai héa hyalin.
Pay 1a nhitng biéu hién rd rét ctia hinh anh viém thoai hoa
khép gdi. Viée tiém MIA vao khop gbi da gay viém, ton
thuong pha huy sun khdp, gy nén tinh trang thoai hoa
Kkh6p 16 rét tai thoi diém danh gia 14 sau tiém thudc 8 tuan.

5. KET LUAN

D3 thanh cong trong viée trién khai gdy mo
hinh thoai héa khép trén chudt cong tring bang
cach tiém 6 khép monosodium iodoacetate (MIA)
1,0mg/30uL. So véi 16 ching tiém nuéc mudi sinh
Iy, cac chudt & 16 mé hinh (tiém MIA) ¢6 biéu hién
viém lam ting nong do chat trung gian gy viém
PGE2 va cac cytokines tién viém TNF-a, IL-1B, va
IL-6 trong huyét thanh; dau khép lam giam phan
phdi chiu dung trong lugng; va ton thwong viém,
thoai héa khép gdi thong qua hinh anh mang hoat
dich day, bi xdm nhiém nhiéu té bao viém 14 lympho va
dai thuc bao, co6 noi mang hoat dich bi hoai tir to huyét,
cac mao mach mau sung huyét, mo sun bi xo hda va thoai
hoa hyalin.

TAP CHi Y DUGC €O TRUYEN VIET NAM EREYGEGRV PRSI | 125



BAINGHIEN CUU .*°

TAI LIEU THAM KHAO

1. Pritzker KP, Gay S, Jimenez SA, Ostergaard K, Pelletier JP, Revell PA, et al. (2006). Osteoarthritis
cartilage histopathology: grading and staging. Osteoarthritis Cartilage. 2006; 14: 13-29. https://doi.org/10.1016/
jJoca.2005.07.014 PMID: 16242352.

2. S. E. Bove ML.S,, S. L. Calcaterra M.S., R. M. Brooker B.S., C. M. Huber B.S.,R. E. Guzman D.V.M.,
Ph.D., P. L. Juneau M.S., D. J. Schrier Ph.D. and K. S. Kilgore Ph.D (2003). Weight bearing as a measure of
disease progression and efficacy of anti-inflammatory compounds in a model of monosodium iodoacetate-induced
osteoarthritis. OsteoArthritis and Cartilage (2003)11,821-830. doi:10.1016/S1063-4584(03)00163-8.

3.Takahashil, Matsuzaki T, Kuroki H, Hoso M (2018). [nduction of o steoarthritis by injectingmonosodiumiodoacetate
into the patellofemoral joint of an experimental rat model. PLoS ONE 13 (4): e0196625.https://doi.org/10.1371/
journal. pone.0196625

4. Udo M, Muneta T, Tsuji K, Ozeki N, Nakagawa Y, Ohara T, et al (2016). Monoiodoacetic acid induces arthritis
and synovitis in rats in a dose- and time-dependent manner: proposed model-specific scoring systems. Osteoarthritis
Cartilage. 2016; 24: 1284-1291. https://doi.org/10.1016/j.joca.2016.02.005 PMID: 26915639.

126| TAP CHi 'Y DUQC CO TRUYEN VIET NAM




 
 
    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185013
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     11
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185014
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     11
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185015
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     11
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Trim unused space from sheets: yes
     Allow pages to be scaled: no
     Margins: left 5.67, top 5.67, right 5.67, bottom 5.67 points
     Horizontal spacing (points): 0 
     Vertical spacing (points): 0 
     Add frames around each page: no
     Sheet size: 45.000 x 45.000 inches / 1143.0 x 1143.0 mm
     Sheet orientation: best fit
     Layout: rows 1 down, columns 1 across
     Align: top left
      

        
     D:20211219185030
      

        
     5.6693
     8.5039
     5.6693
     0
     Corners
     0.2999
     ToFit
     0
     0
     1
     1
     0.7000
     0
     0 
     1
     5.6693
     0
            
       D:20211219185028
       3240.0000
       Acrobat 3.0 Maximum
       Blank
       3240.0000
          

     Best
     779
     235
     5.6693
     TL
     0
            
       CurrentAVDoc
          

     5.6693
     1
     2
     1
     0
     0 
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185037
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     0
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185037
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     0
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185037
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     0
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185038
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     0
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185038
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     0
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: remove bleed info
      

        
     D:20211219185038
      

        
     136.0630
     1
     0.0000
     2.8346
     0
     0
     1359
     306
     0.0000
     Remove
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     0
     152
     151
     152
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     Range: all pages
     Size: 7.638 x 10.591 inches / 194.0 x 269.0 mm
     Action: Make all pages the same size
     Scale: Scale width and height separately
     Rotate: Counterclockwise if needed
      

        
     D:20211219185054
      

        
     0
            
       D:20211219185050
       762.5197
       Blank
       549.9213
          

     Tall
     1
     1
     1033
     228
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     CCW
     Separate
            
                
         AllDoc
              

       CurrentAVDoc
          

     Custom
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0b
     Quite Imposing Plus 4
     1
      

        
     152
     151
     152
      

   1
  

 HistoryList_V1
 qi2base



